Duquesne University

Duquesne Scholarship Collection
Electronic Theses and Dissertations

Fall 1-1-2017

Self-Efficacy and the Interaction Model as
Predictors of Student Satisfaction and Perceived
Learning in Online Learning Environments
Emtinan Alqurashi

Follow this and additional works at: https://dsc.duq.edu/etd
Part of the Online and Distance Education Commons
Recommended Citation
Alqurashi, E. (2017). Self-Efficacy and the Interaction Model as Predictors of Student Satisfaction and Perceived Learning in Online
Learning Environments (Doctoral dissertation, Duquesne University). Retrieved from https://dsc.duq.edu/etd/194

This Immediate Access is brought to you for free and open access by Duquesne Scholarship Collection. It has been accepted for inclusion in Electronic
Theses and Dissertations by an authorized administrator of Duquesne Scholarship Collection. For more information, please contact
phillipsg@duq.edu.

SELF-EFFICACY AND THE INTERACTION MODEL AS PREDICTORS OF
STUDENT SATISFACTION AND PERCEIVED LEARNING IN ONLINE
LEARNING ENVIRONMENTS

A Dissertation
Submitted to the School of Education

Duquesne University

In partial fulfillment of the requirements for
the degree of Doctor of Education

By
Emtinan Alqurashi

December 2017

Copyright by
Emtinan Alqurashi

2017

DUQUESNE UNIVERSITY
SCHOOL OF EDUCATION

DOCTORATE IN INSTRUCTIONAL TECHNOLOGY PROGRAM
Dissertation
Submitted in Partial Fulfillment of the Requirements
For the Degree of Doctor of Education (Ed.D.)
Instructional Technology and Leadership
Presented by:
Emtinan Alqurashi
M.A., Digital Technologies, Communication and Education, The University of Manchester, 2011
B.A., Arabic/English Translation and Interpreting, The University of Salford, 2010
March 17, 2017
SELF-EFFICACY AND THE INTERACTION MODEL AS PREDICTORS OF STUDENT
SATISFACTION AND PERCEIVED LEARNING IN ONLINE LEARNING
ENVIRONMENTS
________________________________________, Chair
David D. Carbonara, Ed.D., Assistant Professor
Program Director, Instructional Technology
Department of Instruction and Leadership in Education
Duquesne University
_______________________________________, Member
Launcelot Brown, Ph.D., Professor
Chair, Department of Educational Foundations and Leadership
Duquesne University
_______________________________________, Member
Deborah Scigliano, Ed.D., Assistant Professor
Department of Educational Foundations and Leadership
Duquesne University
Program Director
Misook Heo, Ph.D., Professor
Director, Doctoral Program in Instructional Technology and Leadership
School of Education
Duquesne University

iii

ABSTRACT

SELF-EFFICACY AND THE INTERACTION MODEL AS PREDICTORS OF
STUDENT SATISFACTION AND PERCEIVED LEARNING IN ONLINE
LEARNING ENVIRONMENTS

By
Emtinan Alqurashi
December 2017

Dissertation supervised by David D. Carbonara, Ed.D.
This study aimed to explore the relationship between four predictor variables
(online learning self-efficacy, learner-content interaction, learner-instructor interaction,
and learner-learner interaction) and student satisfaction and perceived learning. The
purpose of this study was to investigate the extent to which the four variables are
predictive of student satisfaction and perceived learning. A total of 167 students
completed the survey; the survey assessed self-efficacy for completing an online course,
interaction with the content, interaction with the course instructor, interaction with other
students, student satisfaction, and perceived learning within an online learning
environment. The independent variables were self-efficacy, learner-content interaction,
learner-instructor interaction, and learner-learner interaction. The dependent variables
were student satisfaction and perceived learning.
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Results show that the model with the three predictor variables of interaction
(learner-content interaction, learner-instructor interaction, and learner-learner interaction)
significantly predicts student satisfaction and perceived learning. Self-efficacy explains
3.5% of student satisfaction and 6.5% of perceived learning above and beyond what is
already explained by the other three predictor variables of interaction. The overall model
with the four independent variables of interaction (self-efficacy, learner-content
interaction, learner-instructor interaction, and learner-learner interaction) significantly
predicts student satisfaction and perceived learning. Learner-content interaction was the
strongest and most significant predictor of student satisfaction, where self-efficacy was
the strongest and most significant predictor of perceived learning. It was found that
learner-learner interaction played the least significant role in predicting both student
satisfaction and perceived learning within online learning environments.
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Chapter I
Introduction
Many higher education institutions are offering online learning and continue to
add additional online courses and programs, as a result, the number of students enrolled
in online courses is continuing to increase. (Allen & Seaman, 2014) have reported that in
Fall 2002, 1.6 million students were enrolled in at least one online course in U.S. colleges
and universities; this number increased to 7.1 million students by Fall 2012, this is almost
350% increase. The rate of online courses enrollments continues to grow rapidly as it
increased 7% by Fall 2014; while the rate of campus courses enrollment continues to
decline (Allen, Seaman, Poulin, & Straut, 2016).
As the number of enrollment in online courses in higher education increases, so
does the need for research that identify the factors that increase student satisfaction and
learning. Some studies reported successful experiences of students within online learning
environments (Lim, 2001; Womble, 2007), other studies found that some learners have
had difficulties with online learning (Martin, Tutty, & Su, 2010). Although students are
using different types of technologies in their day to day life, the skills needed for online
learning are not just bounded by technological skills, it also involves learning and
interaction skills in a technology-based environment (Shen, Cho, Tsai, & Marra, 2013).
The absence of face-to-face communication and interaction, facial expression and
body language are only some of the limitations of online learning settings. Consequently,
students are required to be confident in performing technology-based activities and
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interacting with others in online learning. Students with low levels of confidence in
online learning might not engage in learning activities, which may lead to dissatisfaction
with online learning environments (Kuo, Walker, Belland, & Schroder, 2013). Thus,
psychological aspects of online learning are as important as the technological aspects of
it; and psychological support is needed as much as technology support for online learners.
It is necessary not just to understand how technology is used to deliver the content but
also how the technology-based environments can enhance student learning and
satisfaction.
Statement of the Problem and Significance
Student satisfaction reflects how students perceive their learning experience and it
is considered as one of the five pillars for the evaluation of the quality of online education
as identified by the Online Learning Consortium (formerly The Sloan Consortium) (J. C.
Moore, 2005). These pillars can be applied as a framework by educational institutions to
evaluate and develop their online programs. Student satisfaction with online learning is
greatly associated with dropout rates, persistence, motivation in taking further online
courses, student success and student commitment to an online course or program (Ali &
Ahmad, 2011; Allen & Seaman, 2004; DeBourgh, 1999; Kuo et al., 2013; Kuo, Walker,
Schroder, & Belland, 2014; Yukselturk & Yildirim, 2008). For those potential benefits,
student satisfaction with online learning should be studied and investigated in order to
increase recruitment and retention of prospective students. Evaluating student satisfaction
allows educational institutions to detect areas for development and improvement for
online learning (Kuo, Walker, Schroder, et al., 2014).
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In addition to student satisfaction, student perceived learning has been considered
as an indicator of learning as any other measure, and it is one of the core elements for
course evaluation (Wright, Sunal, & Wilson, 2006). Perceived learning is defined as the
feeling that knowledge and understanding are constructed (Rovai, 2002). It is learner’s
opinion and view about the learning that has occured. (Alavi, Marakas, & Youngjin,
2002, p. 406) define perceived learning as “changes in the learner’s perceptions of skill
and knowledge levels before and after the learning experience”. It is important for
educators and instructional designers to evaluate how students perceive their learning in
order to improve the quality of online courses in terms of course design, delivery,
evaluation, etc., as well as to improve the student’s learning experience.
One of the factors found to influence student satisfaction and perceived learning is
self-efficacy. Research on self-efficacy started between the late 1970s and the early
1990s, which was before the birth of online learning (Hodges, 2008a). In 2008, Hodges
stated, “research on self-efficacy in online environments is in its infancy” (p. 10). He
suggested that more research is needed in the area of self-efficacy in online learning.
Many of the research on self-efficacy in online learning environments were conducted in
higher education. The focus of previous studies mostly were on one dimension of selfefficacy in online learning which is technology, such as Internet self-efficacy, computer
self-efficacy, Learning Management System self-efficacy, or web-user self-efficacy (Jan,
2015; Joo, Bong, & Choi, 2000; Kuo, 2010; Kuo, Walker, Belland, Schroder, & Kuo,
2014; Lee & Hwang, 2007; Lim, 2001; Y.-C. Lin, Liang, Yang, & Tsai, 2013; Martin &
Tutty, 2008; Martin et al., 2010; Simmering, Posey, & Piccoli, 2009). Although computer
skills and Internet skills are needed for online learning, they don’t highlight other
3

dimensions of online learning such as learning, interaction, collaboration and the
confidence in the ability to complete courses successfully. Such aspects are important to
consider when measuring self-efficacy in online learning. The importance of self-efficacy
in education is well documented in the literature; it can influence individuals to become
committed to achieve their desired outcomes successfully (Bandura, 1977).
Another factor that influences student satisfaction and perceived learning within
online learning environments is the level of interaction (Fredericksen, Pickett, Shea, Pelz,
& Swan, 2000). (Michael G. Moore, 1989) explained that there are three types of
interaction in distance education: learner-content, learner-instructor, and learner-learner
interaction. These types of interaction are critical for a successful learning experience.
Many researchers have emphasized the importance of interaction (Abrami, Bernard,
Bures, Borokhovski, & Tamim, 2011; Anderson, 2003; Cho & Kim, 2013; Croxton,
2014; Jung, Choi, Lim, & Leem, 2002; Ke, 2013; Kožuh et al., 2015; Kuo et al., 2013;
Kuo, Walker, Schroder, et al., 2014; Michael G. Moore, 1989; Sher, 2009; Woo &
Reeves, 2008). This is mainly because of the essential role interaction between learners,
instructors, and content is believed to play in online formal education, and also because
interaction was mostly absent during early stages of distance education (Abrami et al.,
2011). Not much research done on how the interaction model developed by Moore can
predict both student satisfaction and perceived learning.
In order to fill the gap in research, this research intends to provide a
comprehensive study to investigate the role of self-efficacy, learner-content interaction,
learner-instructor interaction, and learner-learner interaction in online learning
environments. Results from this study could support instructors and instructional
4

designers to improve planning, designing, developing, managing, and delivering quality
online education in order to improve students learning as well as their satisfaction.
Purpose of the Research
This study aims to explore the relationship between four predictor variables
(online learning self-efficacy, learner-content interaction, learner-instructor interaction,
and learner-learner interaction) and student satisfaction and perceived learning. The
purpose of this study is to investigate the extent to which the four variables are predictive
of student satisfaction and perceived learning. To support this, four main objectives were
identified.
The first objective is to determine the relationship between the predictor variables
(learner-content interaction, learner-instructor interaction, and learner-learner interaction)
and student satisfaction and perceived learning. The second objective is to determine the
extent to which the predictor variable online learning self-efficacy can predict student
satisfaction and perceived learning above and beyond what is already explained by the
other predictor variables of interaction (learner-content interaction, learner-instructor
interaction, and learner-learner interaction). The third objective is to explore the extent to
which the combination of predictor variables (online learning self-efficacy, learnercontent interaction, learner-instructor interaction, and learner-learner interaction) predicts
student satisfaction and perceived learning; and examine which predictor is the strongest
and most significant. The fourth objective is to determine how much unique variance in
student satisfaction and perceived learning do the significant predictors explain.
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Research Questions
This study examines the following research questions:
RQ1. To what extent does each predictor variable of interaction (learner-content
interaction, learner-instructor interaction, and learner-learner interaction) predict
student satisfaction and perceived learning within an online learning
environment?
RQ2. To what extent does the predictor variable online learning self-efficacy explain
student satisfaction and perceived learning within an online learning
environment above and beyond what is already explained by the other predictor
variables of interaction (learner-content interaction, learner-instructor interaction,
and learner-learner interaction)?
RQ3. To what extent does the combination of predictor variables (online learning selfefficacy, learner-content interaction, learner-instructor interaction, and learnerlearner interaction) predict student satisfaction and perceived learning within an
online learning environment; and among these predictors, which one is the
strongest and most significant predictor?
RQ4. Of those predictors, how much unique variance in student satisfaction and
perceived learning do the significant predictors explain?
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Research Hypotheses
The following hypotheses are tested:
H01.

The predictor variables of interaction (learner-content interaction, learnerinstructor interaction, and learner-learner interaction) do not relate to student
satisfaction and perceived learning within an online learning environment.
H01.1. The predictor variables of interaction (learner-content interaction, learnerinstructor interaction, and learner-learner interaction) do not relate to
student satisfaction within an online learning environment.
H01.2. The predictor variables of interaction (learner-content interaction, learnerinstructor interaction, and learner-learner interaction) do not relate to
perceived learning within an online learning environment.

H02.

The predictor variable online learning self-efficacy does not explain
student satisfaction and perceived learning within an online learning
environment above and beyond what is already explained by the other predictor
variables of interaction (learner-content interaction, learner-instructor interaction,
and learner-learner interaction).
H02.1. Online learning self-efficacy does not explain student satisfaction within
an online learning environment above and beyond what is already explained by
the other predictor variables of interaction.
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H02.2. Online learning self-efficacy does not explain perceived learning within an
online learning environment above and beyond what is already explained by the
other predictor variables of interaction.
H03.

The combination of predictor variables (online learning self-efficacy, learnercontent interaction, learner-instructor interaction, and learner-learner interaction)
does not predict student satisfaction and perceived learning within an online
learning environment.
H03.1. The combination of predictor variables do not predict student satisfaction
within an online learning environment.
H03.2. The combination of predictor variables do not predict perceived learning
within an online learning environment.

Limitations
While this study attempted to understand how self-efficacy and online interaction
relate and predict student satisfaction and perceived learning in online learning
environments, there were some limitations that should be noted. One limitation is that
students were asked to self-report their perception of self-efficacy and interaction, as
well as their level of satisfaction and perceived learning. Students may have not
accurately evaluated their level of satisfaction and learning, and because the survey is
based on self-reported measures, actual satisfaction and learning could differ from what
is reported. Additionally, Self-report measures were also used to assess learner-content
interaction, and learner- instructor interaction, and learner-learner interaction to collect
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data. However, this may indicate that not all learner-content interaction, and learnerinstructor interaction, and learner-learner interaction were captured.
Another limitation is that students were asked to complete the survey based on
one online course of their choice. If students were taking more than one online course
during the semester, they must select only one online course to report in the survey. The
problem here is when students are taking more than one online course, they could choose
a course they like the most or least, which leads to bias in the data.
This research focuses on online courses; hence, the results of this study may only
be applicable to fully online learning environments. Students in other formats of learning
settings such as hybrid or blended courses may have different interactions with their
instructor, classmates, and course content.
Delimitations
This study is limited to students at a private mid-sized university in Western
Pennsylvania. A self-report survey was used to measure the predictor variables (online
learning self-efficacy, learner-content interaction, learner-instructor interaction, and
learner-learner interaction) as well as the outcome variables (student satisfaction and
perceived learning).
Definitions of Terms
The definitions of research terms used for the purpose of this study are provided
in Table 1.
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Table 1 The Definition of terms used in this study
Terms

Definitions

Self-efficacy

“beliefs in one’s capabilities to organize and execute
the courses of action required to produce given
attainments”.

(Bandura, 1997, p. 3).
Online learning self-efficacy
(W Taipjutorus, 2014).

One’s beliefs in their own capabilities to succeed in
online learning environments.

Interaction

It includes interaction between learner and content,
interaction between learner and learner, and
interaction between learner and instructor.

Learner-content interaction

It is the interaction that occurs between student and
the subject matter. It is highly individualized process
facilitated by the instructor.

(M. Moore & Kearsley, 1996).
Learner-learner interaction
(M. Moore & Kearsley, 1996).

Learner-instructor interaction
(M. Moore & Kearsley, 1996).
Student Satisfaction

It is a two-way communication between or among
learners for the purpose of exchanging information or
ideas related to course content. This can occur with
or without instructor supervision.
It is a two-way communication between learners and
the instructor of the course.

(J. C. Moore, 2005, p. 4).

“Students are pleased with their experiences in
learning online”. This was identified by the Online
Learning Consortium as one of the five pillars of
quality online education.

Perceived learning

It is the feeling that knowledge and understanding are
constructed.

(Rovai, 2002)
Online Learning

Learning that takes place in web-based environments.

Online Learners

Students who are taking online courses in a formal
learning environment.

Organization of the Study
This study is organized in five chapters as follows:
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Chapter I – Introduction. This chapter describes the context of the study, which
includes: introduction, statement of the problem and significance, purpose of the
research, research questions, research hypotheses, limitations, definitions of research
terms, and organization of the study.
Chapter II – Literature review. This chapter starts with a brief review of distance
and online education and then reviews the literature on student satisfaction and perceived
learning as well as self-efficacy and interaction in online learning environments. It also
examines existing research on the relationship between self-efficacy and student
satisfaction and perceived learning, and the relationship between interaction and student
satisfaction and perceived learning in online learning environments.
Chapter III – Methodology. This chapter describes and discusses the methodology
used for this study. It describes the research questions, hypotheses, and design,
participants of the study and setting, the instruments used for data collection, data
collection procedure, and data analysis.
Chapter IV – Results. This chapter presents research results for the qualitative
data collected in relation to research questions and hypotheses. It reports the results of the
regression analyses.
Chapter V – Discussion. This chapter provides discussion of the results,
limitations, recommendations for future research, conclusions and implications of the
study.
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Chapter II
Literature Review
Introduction
This chapter begins with a brief overview of distance and online education, and
then it discusses the importance of student satisfaction and perceived learning in online
learning environments. Each predictor variable (online learning self-efficacy, learnercontent interaction, learner-instructor interaction, and learner-learner interaction) is then
introduced and discussed, emphasizing research on their relationship with student
satisfaction and perceived learning.
Most of the research cited in this review have either developed or adapted a selfreport survey to measure student’s perception of self-efficacy, interaction, student
satisfaction, and perceived learning. (Bandura, 2006) has suggested that self-efficacy is
measured through self-reported surveys where participants judge their capability to
successfully perform a certain task or activity. That is why in the self-efficacy surveys, it
is important not to ask to perform a task, and their judgment should not be related to
others. In fact, participants should understand that they are judging their own capabilities
to successfully perform a task. So the questions in the self-efficacy surveys should
involve the phrase “can do” instead of “will do” to ask about the judgment of capability,
not intentions. Students satisfaction and perceived learning were also a self-report survey
in many research presented in this review. They represent how students are pleased with
their experiences and how much they think they have learned in an online learning
environment (J. C. Moore, 2005). In order to keep the consistency, this review looks at
12

self-reported surveys of the three types of interaction (learner-content, learner-learner,
learner-instructor interaction). It would be difficult to use another method of data
collection (such as observation) of learner-learner or learner-instructor interaction to
examine their relationship with a self-reported satisfaction and perceived learning; this
requires a great and unwanted amount of data collection. For the purpose of this research,
it is appropriate to review literature that utilizes self-reported measurements.
Articles included in this review were related to different aspects of student
satisfaction, perceived learning, and self-efficacy within an online learning environment,
and articles related to the interaction model developed by (Michael G. Moore, 1989) were
also included.
An Overview of Distance and Online Education
The first distance education started in the mid nineteenth century and was offered
by Isaac Pitman delivered by correspondence. He taught by using the postal system;
which enabled him to mail texts transcribed to his students, receive transcriptions from
them, and provide feedback by correcting students’ work and mail it back to them. This
method of instruction has quickly became popular and extremely successful (Tadajewski,
2011). In 1906, Clark talked about The International Correspondence School, he
explained that the only requirement to enroll in this school is to have the ability to read
and write the English Language. The problem they faced was that a quite large number of
students easily got demotivated and did not make any attempts to study or complete their
courses. That usually happened after receiving the textbooks or the required materials.
Clark found that there are many reasons behind students’ withdrawing. They can be
13

overwhelmed with the number of documents they received, while some students wanted
only to receive the textbooks to keep, as it was the only way to get them. In the early
nineteenth century, the visual media such as films, slides, and photographs were used in
the educational system. In 1910, the first catalogue of instructional film was published
and schools have adopted it for regular instructional use. During the 1920s and 1930s,
there was increase attention to the instructional media as the audiovisual instruction
developed. During the 1950s, there was focus on the communication process, which
involved a sender and a receiver. The terms instructional technology and educational
technology occurred in the early 1970s. However, the interest in using computers as an
instructional tool did not occur till the 1980s although it was used for educational training
at earlier date. Then, there was a significant increase in the number of technology used in
education since 1995 (Reiser, 2001).
Since then, online learning has referred to all forms of electronic-supported
teaching and learning (Nagarajan & Jiji, 2010). Commonly used terms involve distance
learning, online learning, computer-based learning, computer-mediated learning, webbased learning, networked learning, e-learning and many other terms. Those terms refer
to the learning situations in which students are not in the same geographic locations as
their institution and other students. It is believed that online learning is most common by
learners in higher education. Higher education institutions provide students with online
learning management systems such as Blackboard that allow students to attend online
sessions, hold discussions, check out instructors’ posts and access digital materials and
resources. In the last decade, there was a great interest in using web-based instruction in
higher education and it has proved to have a significant impact on education, and also it
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was used effectively in university teaching in order to enhance the traditional forms of
teaching and learning (Laurillard, 2004).
Online learning can be delivered in synchronous or asynchronous formats.
Synchronous delivery provides learner with the ability to communicate at the same time.
It is defined as “two or more people in the same real or virtual space at the same time”
(Chow, 2013, p. 127). Technology used for synchronous online learning has changed
over time with the rapid development of technology. According to (Butz & Stupnisky,
2016), the most common web-conferencing tools used today include Blackboard
Collaborate™, formerly Wimba Classroom and Elluminate Live! ("Blackboard inc,"
2016)(Blackboard Inc., 2016), Adobe Connect™, formerly Macromedia Breeze ("Adobe
systems inc ", 2016)(Adobe Systems Inc., 2016), and WebEx Collaboration Suite("Cisco
systems inc ", 2016) (Cisco Systems Inc., 2016). Synchronous tools enable real-time
communication and collaboration in a same-time format. They have the advantage of
being able to engage people instantly at the same point in time from different geographic
locations. The synchronous environment provides learners with the feeling of being part
of a more traditional concept of a class, and that means it requires learners to be at
computers online at the same time and that needed to be planned ahead (Lynch, 2004).
Asynchronous delivery is the other format of communication in online learning
environments. Learners can contribute in asynchronous communication at the times and
places that are convenient to them, which provides more flexible schedule. Asynchronous
delivery includes the use of E-mail, discussion boards, blogs, wikis and so on.
Asynchronous communication tools provide learners with the ability of communication
and collaboration over a period of time through a different time mode. It allows them to
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connect together in their own convenient time. Asynchronous delivery has the advantage
of allowing more time to think and reflect as well as allowing to preserve and archive
entire courses and conversations (Rudestam & Schoenholtz-Read, 2010).
Student Satisfaction
Student satisfaction, as recognized by the Online Learning Consortium (formerly
The Sloan Consortium), is one of the five pillars to evaluate the quality of online
education along with faculty satisfaction, access, learning effectiveness and cost
effectiveness (J. C. Moore, 2005). All these pillars can be applied as a framework by
educational institutions to evaluate and develop their online programs. Although the main
aim of this study is not to evaluate a program but to research, the results can help
instructors, instructional designers and decision makers enhance student satisfaction and
understand its relation to self-efficacy and interaction in online learning environments in
order to improve them.
Student satisfaction with online learning is greatly associated with dropout rates,
persistence, motivation in taking further online courses, student success and student
commitment to an online course or program (Ali & Ahmad, 2011; Allen & Seaman,
2004; DeBourgh, 1999; Kuo et al., 2013; Kuo, Walker, Schroder, et al., 2014; Yukselturk
& Yildirim, 2008). For those potential benefits, student satisfaction with online learning
should be studied and investigated in order to increase recruitment and retention of
prospective students. Evaluating student satisfaction allows educational institutions to
detect areas for development and improvement for online learning (Kuo, Walker,
Schroder, et al., 2014). Many previous studies have investigated the factors that influence
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and affect student satisfaction in online learning environments in the US (Alshare &
Lane, 2011; Artino, 2007a; Burgess, 2006; Chen & Chen, 2007; Croxton, 2014;
DeBourgh, 1999; Dziuban et al., 2015; Gunawardena, Linder-VanBerschot, LaPointe, &
Rao, 2010; Kuo et al., 2013; Kuo, Walker, Schroder, et al., 2014; J. Moore, 2014; Shen et
al., 2013; Sher, 2009) and in other countries (Ali & Ahmad, 2011; Gunawardena et al.,
2010; Hassn, Hamid, & Ustati, 2013; Jung et al., 2002; Liaw, 2008; Sahin, 2007; Wu,
Tennyson, & Hsia, 2010; Yukselturk & Yildirim, 2008).
In assessing student satisfaction with their learning experience, (Hassn et al.,
2013) found that students were generally satisfied with the online program. However,
when (Yukselturk & Yildirim, 2008) investigated student satisfaction in an online
Information Technologies Certificate Program (ITCP). Their study found that student
satisfaction was positive at the beginning of the program then it significantly declined at
the final semesters of the program. To have a deeper understanding of student
satisfaction, (Sahin, 2007) investigated and analyzed characteristics of online learning
environments, and collected data using the Distance Education Learning Environments
Survey (DELES), which was originally developed by (Walker, 2003). The study found
that all six DELES scales, which are: personal relevance, instructor support, student
interaction and collaboration, active learning, student autonomy, and authentic learning,
were significantly and positively (ranges from r = .22 to r = .38, p < .01) correlated with
student satisfaction.
There are many studies that have attempted to identify the factors that may
contribute to student satisfaction in online learning environments. For example,
(Gunawardena et al., 2010) explored factors that can predict student satisfaction in an
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online educational program, and they found that online learning self-efficacy was the
strongest predictor of student satisfaction. Similarly, (Shen et al., 2013) investigated the
relationship between online learning self-efficacy and student satisfaction, they found
that all factors of online learning self-efficacy have a positive and significant relationship
(ranged from r = .320 to r = .562) with student satisfaction, and they were significant
predictors of it. Self-efficacy was also investigated by (Artino, 2007a), the researcher
explored the relations between students’ motivational beliefs, their perceptions of the
learning environment and student satisfaction with an online course. The results showed
that there is a positive and significant relationship between task value, self-efficacy,
perceived instructional quality, and students’ overall satisfaction with the online course.
Also, task value, and self-efficacy were significant positive predictors of student
satisfaction.
Some types of interaction are found to be important elements in student
satisfaction. Two studies, for example, by (Kuo et al., 2013) and (Kuo, Walker, Schroder,
et al., 2014) examined some predictors that contribute to student satisfaction in online
learning environments. They found that Internet self-efficacy, learner-instructor
interaction, and learner-content interaction predicted student satisfaction while learnercontent interaction was the strongest predictor. However, learner-learner interaction and
self-regulated learning were not predictors of student satisfaction. Similar results by
(Burgess, 2006), the researcher explored student satisfaction with fully online courses
and its relationship to two elements of Moore’s theory of transactional distance: (a)
learner autonomy and (b) dialog between the instructor and student. Results show
significant relationship between student satisfaction with fully online courses and learner
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autonomy and instructor-student interaction.
Satisfaction with online courses may be related in part to the e-learning system.
(Liaw, 2008) investigated learners’ satisfaction, behavioral intentions, and the
effectiveness of the Blackboard e-learning system with university students. Findings from
the study show that perceived self-efficacy was an important factor that influenced
learners’ satisfaction with the Blackboard e-learning system. Also, the study showed that
learners’ behavioral intention to use the e-learning system was influenced by both
perceived usefulness and student satisfaction. (Wu et al., 2010) also examined student
satisfaction in a blended e-learning system environment based on social cognitive theory.
Findings of the study show that the main factors that contribute to student satisfaction
were: computer self-efficacy, performance expectations, system functionality, content
feature, interaction, and learning climate. However, performance expectations and
learning climate significantly affected student satisfaction.
Many different measures exist to assess student satisfaction within online learning
environments. (Lim, 2001) has developed an instrument to measure adult learner’s
overall satisfaction in online courses and learners’ willingness to participate in future
online courses; Cronbach’s coefficient alpha of the scale was not reported in the study.
(Biner, Dean, & Mellinger, 1994) developed the Telecourse Evaluation Questionnaire
(TEQ). TEQ measures seven factors of student satisfaction, these factors include: course
instruction, course technology, course management, at-site personnel, materials delivery,
support services, and out-of-class communication with the instructor. Cronbach’s
coefficient alpha for each factor was reported in their study. Factor 1
(Instruction/Instructor) = .94; Factor 2 (Technology) = .83; Factor 3 (Course
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Management and Coordination) = .80; Factor 4 (At-Site Personnel) = .89; Factor 5
(Promptness of Material Delivery) = .74; Factor 6 (Support Services) = .60; Factor 7
(Out-of-Class Communication with Instructor) = .51.
A recent instrument was developed by (Kuo, Walker, Schroder, et al., 2014),
which include five items: students’ overall satisfaction with the course, students’
perceived contributions of this course to their professional and educational development,
student satisfaction with the interaction in the course, and student’s willingness to take
further online courses. Cronbach’s coefficient alpha reported in their study was 0.87 for
student satisfaction scale. (Gunawardena et al., 2010) also designed an instrument to
measure learner satisfaction, which includes five subscales: online self-efficacy, course
design, learner-learner interaction, learner-instructor interaction, and learner satisfaction.
Cronbach’s coefficient alpha reported in their study was 0.83 for learner satisfaction
scale.
Perceived Learning
Perceived learning is the feeling that knowledge and understanding are
constructed (Rovai, 2002). Perceived learning is the learner’s point of view regarding the
learning that has taken place. (Alavi et al., 2002, p. 406) define perceived learning as
“changes in the learner’s perceptions of skill and knowledge levels before and after the
learning experience”. It is important for instructors and instructional designers to assess
how students perceive their learning in order to improve the quality of the course in terms
of course design, delivery, evaluation, etc., as well as to improve the student’s learning
experience. Student perceived learning has been considered as an indicator of learning as
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any other measure, and it is one of the core elements for course evaluation (Wright et al.,
2006).
There are many factors found in research that can affect student perceived
learning. For example, a study by (Fredericksen et al., 2000) surveyed the SUNY
Learning Network participants in an asynchronous online course. They received 1,406
responses with a 42% response rate. Findings of their study showed that learnerinstructor interaction was the most significant predictor of perceived learning in the
online course, and “students who reported the highest levels of interaction with the
teacher also reported the highest levels of perceived learning in the course” (p. 20).
Learner-learner interaction was also found to be a significant predictor of student
perceived learning in online courses, and “students who reported the highest levels of
interaction with classmates also reported the highest levels of perceived learning in the
course” (p. 21).
In addition, (Fredericksen et al., 2000) found that students who reported the
highest levels of perceived learning were more active participants in their online courses
compared to their face-to-face courses. Student perceived learning could be affected by
the reasons behind why students are enrolled in online courses. (Fredericksen et al., 2000)
found that students who were enrolled because of the convenient and the flexibility of the
course had higher perceived learning than students who were enrolled because the course
was not offered face-to-face. In the same year, (Jiang & Ting, 2000) emphasized on the
importance of interaction between students for their perceived learning; they found,
however, that learner-instructor interaction was the most important predictor of student
perceived learning.
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(Sebastianelli, Swift, & Tamimi, 2015) examined some factors related to content
and interaction that can impact students perceived learning, satisfaction, and quality in
online master of business administration (MBA) courses. The researchers found that
course content was the strongest predictor of all three measured outcomes: perceived
learning, satisfaction, and quality. However, it was a significant predictor of perceived
learning only. Similarly, (Artino, 2007a) explored the relations between students’
motivational beliefs, their perceptions of the learning environment and student
satisfaction with online courses. The results showed that there is a positive and significant
relationship between task value, self-efficacy, perceived learning, and students’ overall
satisfaction with the online course. Also, task value, and self-efficacy were significant
positive predictors of perceived learning.
Self-efficacy
The term self-efficacy refers to “beliefs in one’s capabilities to organize and
execute the courses of action required to produce given attainments” (Bandura, 1997, p.
3). That is, the level of confidence that someone’s has to perform a particular task,
activity, action or challenge. (Bandura, 1994) defines self-efficacy as someone’s beliefs
“about their capabilities to produce designated levels of performance that exercise
influence over events that affect their lives” (p. 71). Self-efficacy beliefs determine how
people might feel, think, be motivated and therefore how they act and behave. According
to (Bandura, 1997), efficacy beliefs constitute the key factor of human agency. If an
individual believes that he/she cannot achieve the results, they will not make any effort to
make things happen. He stated that self-efficacy beliefs
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“influence the courses of action people choose to pursue, how much effort they
put forth in given endeavors, how long they will persevere in the face of obstacles and
failures, their resilience to adversity, whether their thought patterns are self- hindering
or self-aiding, how much stress and depression they experience in coping with taxing
environmental demands, and the level of accomplishments they realize” (p.3).
Efficacy beliefs can influence individuals to become committed to achieve their
desired outcomes successfully. People who have high confidence with their capabilities
are considered to have a strong sense of efficacy. They don't take difficult tasks as
obstacles to avoid, but instead they take it as a challenge to develop their skills. They set
challenging goals for themselves and they commit to them; they quickly recover their
sense of efficacy if they failed in a task. As a result, the level of stress and anxiety is
reduced; and the number of personal accomplishments is increased (Bandura, 1997).
In the other hand, people who have doubts with their capabilities try to avoid
difficult tasks because it can be a threat to them, and those people are considered to have
low self-efficacy. (Bandura, 1994) described those people after facing a difficult task,
“they dwell on their personal deficiencies, on the obstacles they will encounter, and all
kinds of adverse outcomes rather than concentrate on how to perform successfully” (p.
2). They quickly give up when facing difficulties, and they slowly recover heir sense of
efficacy if they failed in a task. They are considered as “victims” to stress and depression
(Bandura, 1997).
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Sources of Self-efficacy
(Bandura, 1997) has introduced the theory of self-efficacy, which states that selfefficacy expectations are based on four major sources of information: (1) performance
accomplishments (also called inactive mastery experience), (2) vicarious experience, (3)
verbal persuasion, and (4) physiological states. These four principles are considered as
the core elements in the development of self-efficacy in general including in the learning
context.
Performance accomplishments, the first source of information, are the most
influential as it is based on learners’ previous successful experience. Repeated successes
develop strong efficacy expectation that leads to reducing the negative effect of failure.
As a result, Bandura states “improvements in behavioral functioning transfer not only to
similar situations but to activities that are substantially different from those on which the
treatment was focused” (Bandura, 1997, p. 195).
In vicarious experience, people do not depend on their successful experience as
the main source of information. They tend to observe others performing an activity
successfully. This can be valuable in forming beliefs in self-efficacy. (Bandura, 1997) has
stated that in this source, learners “persuade themselves that if others can do it, they
should be able to achieve at least some improvement in performance” (p. 197). So, it
doesn't depend on someone’s capability to achieve a task but on social comparison.
Therefore, self-efficacy would higher if learners were capable of achieving a task that
others have done, in the other hand, self-efficacy would lower if the learners fail to meet
the performance of others.
24

Verbal persuasion, the third source of information, is commonly used because its
ease and it is available. Learners see the persuader as someone who is qualified enough to
provide authentic feedback. Verbal persuasion can either lead to higher self-efficacy by
encouragements, or lower self-efficacy by providing unrealistic feedback. “skilled
efficacy builders encourage people to measure their success in terms of self-improvement
rather than in terms of triumphs over others” (Bandura, 1997, p. 106).
Physiological states are the last source of information that can have direct effect
on learners’ self-efficacy. When people judge stress and anxiety, they depend on their
state of physiological arousal. Generally, it is very likely that individual will succeed if
they are not in the state of aversive arousal (Bandura, 1997).
Online learners are similar to traditional classroom learners in which where their
self-efficacy comes from. (Y.-C. Lin et al., 2013) investigated the sources of Internet selfefficacy for older learners and they found that they had the similar sources of selfefficacy introduced by (Bandura, 1997). However, (Bates & Khasawneh, 2007) found
that self-efficacy in the context of online learning is influenced by four factors, which
are: (1) previous success with online learning, (2) pre-course training, (3) instructor
feedback, and (4) online learning technology anxiety.
Self-efficacy and Online Learning
Research on self-efficacy has started before online learning has occurred, between
the late 1970s and the early 1990s, which was before the birth of online learning
(Hodges, 2008a). In 2008, Hodges stated, “research on self-efficacy in online
environments is in its infancy” (p. 10). He suggested that more research is needed in the
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area of self-efficacy in online learning. Many of the research on self-efficacy in online
learning environments was conducted in higher education, which was not the case with
research on self-efficacy in traditional learning environments.
The focus of the previous studies mostly was on one dimension of self-efficacy in
online learning which is the technology factor (Alqurashi, 2016), such as computer selfefficacy (Jan, 2015; Lee & Hwang, 2007; Lim, 2001; Pellas, 2014; Simmering et al.,
2009; Womble, 2007; Wu et al., 2010), Internet self-efficacy (Joo et al., 2000; Kuo,
Walker, Belland, et al., 2014; Kuo, Walker, Schroder, et al., 2014; Y.-C. Lin et al., 2013;
Womble, 2007), information-seeking self-efficacy (Hill & Hannofin, 1997; Tang &
Tseng, 2013), Learning Management System (LMS) self-efficacy (Martin & Tutty, 2008;
Martin et al., 2010), and e-learning systems self-efficacy (Liaw, 2008). Other than the
technology factor, some studies have focused on the learning factor (Artino, 2007a;
Hodges, 2008b; Joo et al., 2000; Joo, Lim, & Kim, 2013; Y.-M. Lin, Lin, & Laffey,
2008; Shea & Bidjerano, 2010; Xiao, 2012) and others focused on general self-efficacy in
online learning environments (Gebara, 2010).
Although computer skills, Internet skills and information-seeking skills are
needed for online learning, they oversee other dimensions of online learning such as selfefficacy for learning, interaction, collaboration, and for completing online courses
successfully. It is important to consider how the new generation of learners have changed
compared to three decades ago when online learning started in terms of learner’s comfort
level and fluency with technology. Those aspects are important to consider when
measuring self-efficacy in online learning.
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Few studies are available that investigated more than one factor of self-efficacy in
online learning (Bates & Khasawneh, 2007; DeTure, 2004; Fletcher, 2005; Miltiadou &
Yu, 2000; Puzziferro, 2008; Shen et al., 2013; W Taipjutorus, 2014; W Taipjutorus,
Hansen, & Brown, 2012). Table 2 below summarizes studies on self-efficacy in online
learning environments between the year of 1997 and 2015; the table is organized by the
year of publication.
Table 2 Summary of research on self-efficacy in online learning environments
Author
Study
Participants
Method
(Hill &
Hannofin,
1997)
(Joo et al.,
2000)
(Miltiadou &
Yu, 2000)
(Lim, 2001)

(DeTure,
2004)

(Fletcher,
2005)
(Bates &
Khasawneh,
2007)
(Lee &
Hwang,
2007)

Metacognition, orientation, selfefficacy, prior system and
subject knowledge & strategies
used in online learning.
Self-efficacy, self-regulation &
performance in web-based
instruction.
Online learning self-efficacy for
communication technologies.
Computer self-efficacy,
academic self-concept,
satisfaction, and future
participation of adult distance
learners.
Cognitive style, online
technologies self-efficacy &
student success in online
courses.
Learner online learning selfefficacy.
Online learning self-efficacy,
student outcome expectations &
use of online learning systems.
Self-regulated learning strategy,
computer self-efficacy, system
quality perception of the e27

15 university
students

Survey, think
aloud protocol,
interview

152 junior high
school students

Survey

330 college
students
235
undergraduate
and graduate
students

Survey via email

73 community
collage students

Paper and pencil
survey

460 students

Survey

288 university
students

Online survey

230 university
students

Analysis
questionnaire

Web and
listserve survey

(Womble,
2007)

(Artino,
2007a)

(Hodges,
2008b)

(Liaw, 2008)

(Y.-M. Lin et
al., 2008)

Learning environment &
learners’ satisfaction.
Learner satisfaction, selfefficacy, and perceived
usefulness within an e-leaning
context.
Motivational beliefs,
perceptions of the learning
environment and satisfaction
with a self-paced online course.
Motivational email messages,
learner self-efficacy and
achievement in an asynchronous
course.
Learners’ satisfaction,
behavioral intentions, and the
effectiveness of the Blackboard
e-learning system.
Task value, self-efficacy, social
ability and learning satisfaction.

(Martin &
Tutty, 2008)

LMS self-efficacy and course
performance for online and
hybrid learners.

(Puzziferro,
2008)

Performance as a function of
grade and course satisfaction in
online learning, students’ selfefficacy for online technologies
and self-regulated learning
strategies.
Characteristics associated with
effective training (initial
motivation to learn and
computer self-efficacy) and
learning in a self-directed online
course.
General self-efficacy and course
satisfaction.

(Simmering
et al., 2009)

(Gebara,
2010)
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440 government Survey
agency
employees
646 students
from a U.S.
service
academy
125 university
students

Self-report
survey

424 university
students

Survey

108 university
students
69 university
students

Survey

815 community
college students

Questionnaire

190 university
students

Self-report data

61
undergraduate
and graduate
students

Online survey

Pretest-posttest
control group
design

Survey

(Martin et al.,
2010)
(Shea &
Bidjerano,
2010)
(Wu et al.,
2010)

(W
Taipjutorus et
al., 2012)
(Xiao, 2012)
(Joo et al.,
2013)

(Kuo et al.,
2013)

(Y.-C. Lin et
al., 2013)
(Shen et al.,
2013)

(Tang &
Tseng, 2013)

(Kuo,

Students’ confidence with LMS,
LMS self-efficacy and course
performance for e-learners.
Learner self-efficacy measures
and ratings of the quality of
learning in virtual environments.
Computer self-efficacy,
performance expectations,
system functionality, content
feature, interaction, learning
climate and student learning
satisfaction.
Learner control and online
learner self-efficacy.
Self-efficacy of online learners
and motivation.
Learners’ locus of control, selfefficacy, task value, learner
satisfaction, achievement and
persistence in an online
university.
Interaction, Internet selfefficacy, self-regulated learning
& student satisfaction in online
learning.
Sources underlying middle aged
and older adults’ Internet selfefficacy.
Online learning self-efficacy,
prior online experience,
academic status, gender and
student satisfaction with online
learning.
Distance learners' information
literacy skills in using digital
library resources & learners'
information seeking selfefficacy.
Interaction, Internet self29

68 university
students

Survey

3165 students
from 42
institutions
212 college,
university and
graduate
students

Online survey

31 university
students

Online survey

20 university
students
897 university
students

Semi-structured
interviews
Online surveys

111
undergraduate
and graduate
students
24 middle aged
and older adults

Online survey

406
undergraduate
and graduate
students

Online survey

219 students

Online survey

57 university

Paper-based and

Paper-based and
online
questionnaire

Interview

Walker,
Belland, et
al., 2014)
(Kuo,
Walker,
Schroder, et
al., 2014)

efficacy & students' satisfaction
in synchronous learning
environments.
Interaction, Internet, selfefficacy, self-regulation &
student satisfaction in online
learning.

(Pellas, 2014)

Computer self-efficacy,
metacognitive self-regulation,
self-esteem & students’
engagement.
Learner control, online learning 75 students
self-efficacy, age, gender, prior
online experience & computer
skills.
Academic self-efficacy,
103 university
computer self-efficacy, prior
students
experience, and satisfaction with
online learning.

(W
Taipjutorus,
2014)
(Jan, 2015)

students

electronic survey

180
undergraduate
and graduate
students
305 university
students

Online survey

Web-based
survey

Online survey

Online survey

Computer Self-efficacy
Research on self-efficacy and computers is mainly related to learners’ confidence
in their capability of using computers and other types of technology. For example, (Jan,
2015) conducted a study with graduate students taking online courses at a university in
USA. The researcher measured academic self-efficacy, computer self-efficacy, prior
experience with online learning and student satisfaction. The results of the study found a
positive and significant relationship between computer self-efficacy and prior experience
with online learning, and between academic self-efficacy and prior experience with
online learning, and between academic self-efficacy and student satisfaction. Findings
also show a positive and significant relationship between academic self-efficacy and
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computer self-efficacy, and between prior experience and student satisfaction. However,
computer self-efficacy and student satisfaction have no positive or significant
relationship. Similarly, (Simmering et al., 2009) found that computer self-efficacy is not
related to motivation to learn in online courses, however, computer self-efficacy was
positively related to prior experience with online learning.
On the other hand, (Lim, 2001) found that computer self-efficacy was a
statistically significant predictor of student satisfaction, and there is a positive
relationship between student satisfaction and future intention to take online courses.
(Womble, 2007) also found a significant positive relationship between computer selfefficacy and student satisfaction in online learning environments. Correspondingly,
findings from another study revealed that computer self-efficacy is one of the main
determinations of student satisfaction with blended e-learning system environments (Wu
et al., 2010). Another empirical study by (Pellas, 2014) with university students who
were taking online courses, found that computer self-efficacy has a positive relationship
with students’ cognitive and emotional engagement factors, and a negative relationship
with behavioral factors. (Lee & Hwang, 2007) have proposed a model for measuring elearning effectiveness, and they suggested that computer self-efficacy is a very important
and critical factor to student satisfaction with e-learning.
Internet Self-efficacy
Research on self-efficacy and Internet is related to learners’ confidence in their
capability of using the Internet to seek for information; this is similar to informationseeking self-efficacy in online learning. (Joo et al., 2000) investigated the relationship
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between Internet self-efficacy and students’ performance on the written and search tests
in web-based instruction. Internet self-efficacy was found to predict students’
performance on the search test. However, there was no significant relationship between
Internet self-efficacy and students’ performance on the written test. (Kuo, Walker,
Schroder, et al., 2014) survey undergraduate and graduate students taking online courses,
they found Internet self-efficacy has a positive significant but very weak relationship with
student satisfaction (r = .181, p < .05); however, Internet self-efficacy was not a
significant predictor for student satisfaction. Similarly, (Womble, 2007) found a
significant positive relationship (r = .40, p < .01) between e-learner self-efficacy and elearner satisfaction in online learning environments.
A study by (Kuo, Walker, Belland, et al., 2014) also found significant but weak
relationship (r = .398, p < .01) between Internet self-efficacy and student satisfaction;
however, Internet self-efficacy does not predict student satisfaction in online learning
environments. Seeking or searching for information on the Internet is highly related to
students’ perceived self-efficacy; (Hill & Hannofin, 1997, p. 59) found that “lack of
confidence resulted in low-level searches to simply locate information” where high
perceived self-efficacy leads to more exploration and locating desired information.
Likewise, (Tang & Tseng, 2013) surveyed distance learners and they found that those
who have higher self-efficacy for information seeking and ability to use information
showed higher self-efficacy for online learning and exhibited greater knowledge in online
resources. On the other hand, distance learners who have low self-efficacy for
information seeking showed more interest in learning how to use the library resources but
not the strategies to use online resources.
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Learning Management System Self-efficacy
(Martin & Tutty, 2008) and (Martin et al., 2010) have developed an instrument to
measure Learning Management System (LMS) self-efficacy, this instrument measures the
confidence levels of learners with LMS and how it affect their performance. The
instrument includes five technology parts: (1) assessing the course content, (2) tests and
grades, (3) asynchronous communication, (4) synchronous communication, (5) Advanced
tools. Cronbach’s coefficient alpha for the instrument was not reported in their study.
Their findings revealed that self-efficacy of online learners was significantly higher than
hybrid learners. However, LMS self-efficacy does not have a significant effect on course
performance for the online learners but it had a positive influence on course performance
for the hybrid learners. When assessing the relationship between perceived self-efficacy
and perceived satisfaction with e-learning systems, (Liaw, 2008) found that perceived
self-efficacy was a predictor of learners’ perceived satisfaction.
Measuring Self-efficacy in Online Learning
Some other studies investigated a combination of factors to measure self-efficacy
in online learning. For example, (Miltiadou & Yu, 2000) have developed an Online
Technology Self-Efficacy Scale (OTSES) and it includes four subscales: (1) Internet
Competencies, (2) Synchronous Interaction (3) Asynchronous Interaction I, and (4)
Asynchronous Interaction II. Cronbach’s coefficient alpha for the whole instrument was
reported .95 in their study. The instrument consists of 30 items measured on a 4-point
Likert Scale. Participants were asked to rate their level of confidence on each item. All
those items measure self-efficacy to use online technology. (Puzziferro, 2008) adapted
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the OTSES to her study and found that there are no statistically significant differences in
OTSES score by grade performance or learner satisfaction. The main issue with OTSES
instrumentation is that it does not examine the most current use of technology. Some
items indicate level of confidence in opening an email, attaching a file with the email,
clicking a link, reading text from a website, etc. There is a need for an updated version of
the instrument to align with the recent technologies used.
Another instrument was developed by (Shen et al., 2013) to measure the
dimensions of self-efficacy in online learning. Their instrument includes five dimensions:
(1) self-efficacy to complete an online course, (2) self-efficacy to interact socially with
classmates, (3) self-efficacy to handle tools in a Course Management System (CMS), (4)
self-efficacy to interact with instructors in an online course, and (5) self-efficacy to
interact with classmates for academic purposes. Cronbach's coefficient alpha for each
dimension of online learning self-efficacy was .93, .92, .93, .94, and .93, respectively.
The instrument consists of 35 items measured on an 11-point Likert Scale. Participants
were requested to indicate their level of confidence on each item. They found that selfefficacy to complete an online course had the highest correlation with learner satisfaction
(r = .562, p < .01) and it was a significant predictor of it.
Interaction
(Michael G. Moore, 1989) developed the transactional distance theory and it
describes interaction. According to this theory, distance is a pedagogical phenomenon
and not geographical. It involves the perception and actions taken by the instructor and
students in order to overcome the geographical distance (M. Moore & Kearsley, 1996).
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(Michael G. Moore & Kearsley, 2005, p. 223) emphasized that:
“What is important for both the practitioners and researchers is the effect that
this geographical distance has on teaching and learning, communication and interaction
with the curriculum and course design. Transactional Distance is the gap of
understanding and communication that must be bridged through distinctive procedures in
instructional design”
The possibility of distance may exist if students are not showing interest in the
learning process or if they are not engaged in meaningful dialogues. The transactional
distance theory consists of three main components: (1) dialogue, (2) learner autonomy,
and (3) structure. Dialogue refers to the interaction and communication that occur
between instructor (who provides instructions) and student (who react on instruction).
Learner autonomy refers to the students’ capacities to make choices about their learning.
Structure refers to the components of course design and their flexibility (M. Moore &
Kearsley, 1996).
Interaction is a main element of effective instruction as (Michael G. Moore &
Kearsley, 2005, p. 140) stated, “Effective teaching at a distance depends on a deep
understanding of the nature of interaction and how to facilitate interaction through
technologically transmitted communication”. In order for teaching practices to be
effective and successful in an online learning environment, three types of Interaction, as
shown in Figure 1, must be designed and implemented according to (Michael G. Moore,
1989) and (M. Moore & Kearsley, 1996) which are: (1) learner-content interaction, (2)
learner-instructor interaction, and (3) learner-learner interaction. In addition to these
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types of interaction, (Anderson, 2003) extended Moore’s interaction model by adding
three more types of interaction: teacher-teacher, teacher-content, and content-content
interaction. (Northrup, Lee, & Burgess, 2002), however, categorized interaction in online
learning environments into four components: content interaction, conversation and
collaboration, intrapersonal/metacognitive strategies, and need for support.
Interaction in any educational setting focuses mainly on dialogue that occurs not
just with the instructor and student, but also with instructional content and the learning
management system (Burgess, 2006). Interaction becomes more complex in online
learning environments due to the addition of technology. (Hillman, Willis, &
Cunawardena, 1994) argued that Moore’s interaction model overlooked the role of
technology, which is the medium of all forms of interactions in online learning. The
researchers have added fourth type of interaction to Moore’s model of interaction, which
is learner-interface interaction. Learner-interface interaction is defined as the processes
by which students use technology for the completion of a task (Hillman et al., 1994).
Interface refers to a specific technology, platform, or application that students use to
interact with their instructor, classmates, and course content online. This type of
interaction is an essential element to other forms of interactions in any online learning
environment.
In spite of many forms of interaction that were developed by different researchers
with different perspectives, Moore’s interaction model still leads and guides subsequent
related research on interaction in online learning environments. Although technology
interaction is needed for both learners and instructors for online learning, it is also
important to consider how the new generation of learners have changed compared to two
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decades ago in terms of their comfort level and fluency with technology. Hence, this
study adopts Moore’s three types of interaction (learner-learner, learner-instructor, and
learner-content), as shown in Figure 1.

Instructorlearner

Types of
interaction

Learnerlearner

Contentlearner

Figure 1 Moore’s Model of Interaction
Learner-Content Interaction
Learner-content interaction is the first type of interaction, it indicates the
interaction that students have with the subject matter in order to learn or study. (Nandi,
Hamilton, & Harland, 2015, p. 28) have stated, “Interaction with content refers to
students’ engagement with instructional information and is the primary construct in
predicting online satisfaction”. The instructor facilitates this process in order to assist
learners to construct their knowledge and support them to interact with the content
(Michael G. Moore, 1989). Interacting with the content involve students thinking about
ideas, information and knowledge received during the course. In an online learning
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environment, compared to a traditional learning environment, instructors can provide a
variety of instructional materials through technology for students to interact with content,
this includes reading texts, watching videos, interacting with computer-based multimedia,
using study guides, and completing assignments and projects assigned by the course
instructor (Nandi et al., 2015). (M. Moore & Kearsley, 1996) emphasized on the
importance of learner-content interaction in online learning environments because “the
instructional content provides the stimulus for the cognitive learning process” (Burgess,
2006, p. 25). Developing and enhancing learner-content interaction should be a main
focus of online instructors.
Learner-Instructor Interaction
Learner-instructor interaction is the second type of interaction; it is the interaction
that students have with their online instructor. This can be done through online
communication either synchronously or asynchronously. The role of the instructor is to
provide support, guidance and assistance to each learner according to their needs, provide
formal and informal assessments, ensure learners are making progress, motivate learners,
and help learners to practice what they have earned (Michael G. Moore, 1989).
Instructor’s response and feedback are essential components in every education system,
this is to ensure that students have acquired knowledge and skills correctly (Berge, 1999).
In online learning environments, instructor’s response and feedback are essential due to
the lack of face-to-face communication. Online learners may only resume working when
they receive a feedback from their instructor that they are moving in the right direction,
while learners in traditional settings can have an immediate face-to-face feedback from
their instructor.
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Learner-Learner Interaction
Learner-learner interaction is the third type of interaction; it refers to the
interaction that one learner has with other learners with or without the same-time
presence of the instructor. This collaborative and cooperative form of learning was not
available for students in early stages of distance education (i.e. correspondence), it was an
individualized process of learning (Garrison & Anderson, 2003). Today, there are a
variety of communication technologies in both synchronous and asynchronous formats to
support interaction between students, this include Blackborad Collaborate, Blackboard
discussion board, FaceTime, iMessages, Google Hangouts, Google Drive and many
more. Learner-learner interaction includes two forms of interactions: (1) within group and
between group interaction in technology-based environments, (2) learner-to-learner
interaction in online-based environments (Michael G. Moore, 1989). Student interaction
with one another is important learning (Berge, 1999). This type of interaction provides
students with the opportunity to share experiences, information, ideas and possibly
receive peer feedback to learn from one another. Depending on learner’s age, experience
and autonomy, inter-learner group interaction between learners is highly valued (Michael
G. Moore, 1989).
Interaction and Online Learning
Online learning literature emphasized on the importance of interaction (Abrami et
al., 2011; Anderson, 2003; Cho & Kim, 2013; Croxton, 2014; Jung et al., 2002; Ke,
2013; Kožuh et al., 2015; Kuo et al., 2013; Kuo, Walker, Schroder, et al., 2014; Michael
G. Moore, 1989; Sher, 2009; Woo & Reeves, 2008). This is mainly because of the
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essential role interaction between learners, instructors, and content is believed to play in
online formal education, and also because interaction was mostly absent during early
stages of distance education (Abrami et al., 2011). There are many empirical studies that
provide evidence on the importance of interaction in online learning. In a meta-analysis
by (Bernard et al., 2009), they summarized findings from 74 empirical studies comparing
different modes of distance education with one another. They found that the overall
positive weighted average effect size of 0.38 for achievement outcomes supporting more
interactive treatments than less interactive ones. Their results support the importance of
the three types of interaction (learner-learner, learner-instructor, and learner-content
interaction), and found to be positively related to achievement outcomes.
Student achievement was also examined by (McGhee, 2010), the researcher
explored the relationships between asynchronous interaction, online technologies selfefficacy, self-regulated learning and academic achievement in an online computer
literacy class at a community college. Findings show that there were statistically
significant relationships between asynchronous interaction, online technologies selfefficacy and academic achievement. However, self-regulated learning had a weak
relationship with academic achievement.
In regards to student satisfaction and success, evidence in literature emphasizes
the role of interaction. For example, (J. Moore, 2014) investigated interaction and its
relation to student success, failure, withdrawal, and satisfaction in online public relations
courses. The results from the study show that student-student interaction and selfdiscipline were the strongest predictors of student satisfaction and success in online
courses. Similarly, (Kuo, Walker, Belland, et al., 2014) found that learner-instructor
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interaction significantly correlate with student satisfaction (r = .747, p < .01) and a
significant but not high correlation between learner-learner interaction and student
satisfaction (r = .559, p < .01). Learner- learner and learner-instructor interactions found
to be significant predictors of student satisfaction in online synchronous learning
environments. (Kuo, Walker, Schroder, et al., 2014) surveyed university students and
they also found of all three types of interaction, learner–content interaction to be the
strongest predictor of student satisfaction and had a relatively high positive and
significant relationship with it, followed by learner–instructor interaction that had a
significant but not strong impact on student satisfaction. Learner–learner interaction had a
very weak relationship with student satisfaction and it did not have any effect on it.
The role that online interaction play on adult learner’s satisfaction and learning
was investigated by (Chen & Chen, 2007). They surveyed graduate students at a private
higher education institution and found a positive significant relationship between overall
interaction scores and overall satisfaction scores. Their results also reveal that access and
motivation predicted student satisfaction, where information sharing and development
predicted learning. (Jung et al., 2002) also examined the effects of three types of
interaction (academic, collaborative and social interaction) on learning, satisfaction,
participation and attitude towards online learning in a web-based instruction
environment. The results of their study show that the social interaction group performed
much better than the other groups, and the collaborative interaction group had the highest
level of satisfaction with their learning experience. Both social and collaborative
interaction groups had higher participation in expressing their thoughts than the academic
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interaction group. This indicates the importance of social and collaborative interaction to
improve learning and participation in online learning environments.
In a study by (Cho & Kim, 2013), they explored students’ self-regulation for
interaction with others, with the focus on classmates and instructors. The results of their
study show the predictor variables (demographic information, perceived importance of
mastering content, perceived importance of interacting with the instructor, perceived
importance of interacting with peers, and perceived instructor scaffolding for interaction)
significantly explain 43% of the variance for self-regulation for interaction with others.
However, instructor scaffolding for interaction was the most significant predictor of
students' self-regulation for interaction with others followed by perceived importance of
mastering content. On the other hand, (Ke, 2013) studied the difference in the quality of
online discussions of learners from different age and ethnicity status within different
online interaction arrangements. The results of the study found a negative relationship
between older adult learners and online discussions of individualistic knowledge
construction. Student-student interaction was found to support knowledge construction in
online discussions. The three types of interaction (student-student, student-instructor,
student-content interaction) were also found to support reflective online discussions.
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Chapter III
Methodology
Introduction
This chapter describes and discusses the methodology used for this study. It
describes the participants of the study, the instruments used for data collection, data
collection procedure, and data analysis. This aim of this study was to investigate whether
self-efficacy and the interaction model relate and can predict student satisfaction and
perceived learning as demonstrated by online students.
Research Questions
This study examined the following research questions:
RQ1. To what extent does each predictor variable of interaction (learner-content
interaction, learner-instructor interaction, and learner-learner interaction) predict
student satisfaction and perceived learning within an online learning
environment?
RQ2. To what extent does the predictor variable online learning self-efficacy explain
student satisfaction and perceived learning within an online learning
environment above and beyond what is already explained by the other predictor
variables of interaction (learner-content interaction, learner-instructor interaction,
and learner-learner interaction)?
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RQ3. To what extent does the combination of predictor variables (online learning selfefficacy, learner-content interaction, learner-instructor interaction, and learnerlearner interaction) predict student satisfaction and perceived learning within an
online learning environment; and among these predictors, which one is the
strongest and most significant predictor?
RQ4. Of those predictors, how much unique variance in student satisfaction and
perceived learning do the significant predictors explain?
Research Hypothesis
The following hypotheses were tested:
H01.

The predictor variables of interaction (learner-content interaction, learnerinstructor interaction, and learner-learner interaction) do not relate to student
satisfaction and perceived learning within an online learning environment.
H01.1. The predictor variables of interaction (learner-content interaction, learnerinstructor interaction, and learner-learner interaction) do not relate to
student satisfaction within an online learning environment.
H01.2. The predictor variables of interaction (learner-content interaction, learnerinstructor interaction, and learner-learner interaction) do not relate to
perceived learning within an online learning environment.

H02.

The predictor variable online learning self-efficacy does not explain
student satisfaction and perceived learning within an online learning
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environment above and beyond what is already explained by the other predictor
variables of interaction (learner-content interaction, learner-instructor interaction,
and learner-learner interaction).
H02.1. Online learning self-efficacy does not explain student satisfaction within
an online learning environment above and beyond what is already
explained by the other predictor variables of interaction.
H02.2. Online learning self-efficacy does not explain perceived learning within an
online learning environment above and beyond what is already explained
by the other predictor variables of interaction.
H03.

The combination of predictor variables (online learning self-efficacy, learnercontent interaction, learner-instructor interaction, and learner-learner interaction)
does not predict student satisfaction and perceived learning within an online
learning environment.
H03.1. The combination of predictor variables do not predict student satisfaction
within an online learning environment.
H03.2. The combination of predictor variables do not predict perceived learning
within an online learning environment.

Research Design
This study is quantitative in its nature. Quantitative research generally known as
“deductive approach” or “statistical approach”, this approach involves developing a
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theory and hypothesis, and testing the hypothesis. It is useful in a scientific research for
testing objective theories by examining the relationship between variables. Based on the
collected data, these variables can be measured and analyzed using statistical procedures
(Trochim, 2006). A variety of survey instruments are utilized to collect information about
students’ perception of their self-efficacy and the interaction model, including learnerlearner, learner-instructor, and learner-content interaction in order to understand whether
they predict student satisfaction and perceived learning.
The importance of analyzing statistical power was highlighted by (Trochim,
2006), who explained the four connected components that impact the conclusions a
researcher may reach from a statistical test in a research study. These components are:
sample size, effect size, alpha level, and power. The statistical software G*Power 3.1.9.2
was utilized to determine the sample size necessary for achieving a statistical power of
.80, a p-value of .05, and a large effect size of .35 for a linear multiple regression test.
The prior analysis suggested a minimum number of 40 participants required to achieve
the required statistical power for a test utilizing four predictor variables; therefore, the
sample size was set at minimum 40 participants.
Participants and Setting
The population for this study was graduate and undergraduate students taking
online courses from a private mid-sized non-profit university in Western Pennsylvania.
Participants of this study were above the age of 18. At the time of the survey
administration, participants were taking at least one online course offered by the
university.
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Instrumentation
The students were asked to complete a survey concerning their self-efficacy,
online interaction, perceived learning and satisfaction. According to (Isaac & Michael,
1995, p. 128),
“Surveys are the most widely used technique in education and behavioral sciences
for the collection of data. They are a means of gathering information that describes the
nature and extent of a specified set of data ranging from physical counts and frequencies
to attitudes and opinions”
There are four scales used in this survey: (1) self-efficacy to complete an online
course, (2) the three types of interaction, (3) student satisfaction, and (4) perceived
learning. Demographic questions were asked before taking the actual survey.
The Online Learning Self-Efficacy survey was developed by (Shen et al., 2013)
that includes five self-efficacy factors in a total of 35 items. For the purpose of this study,
only the subscale (self-efficacy to complete an online course) was used which includes 8
items, as shown in Table 3. Cronbach's coefficient alpha for the self-efficacy to complete
an online course scale was reported .93 and it explained 50.62% of the variance. The
survey asks students how confident are they that they could do certain tasks in the online
course. Students rate their level of confidence on an 11-point Likert Scale, where (0)
indicates “cannot do at all”, (5) indicates “moderately confident can do”, and (10)
indicates “highly confident can do”. High rating scores indicate high self-efficacy and
low rating scores indicate low self-efficacy.
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Table 3 Questionnaire items
Predictors

Items on questionnaire

1. Self-efficacy

1.
2.
3.
4.
5.
6.
7.
8.

Complete an online course with a good grade.
Understand complex concepts.
Willing to face challenges.
Successfully complete all of the required online
activities.
Keep up with course schedule.
Create a plan to complete the given assignments.
Willingly adapt my learning styles to meet course
expectations.
Evaluate assignments according to the criteria
provided by the instructor.

2. Learner-content interaction

1. Online course materials helped me to understand
better the class content.
2. Online course materials stimulated my interest
for this course.
3. Online course materials helped relate my
personal experience to new concepts or new
knowledge.
4. It was easy for me to access the online course
materials.

3. Learner-instructor
interaction

1. I had numerous interactions with the instructor
during the class.
2. I asked the instructor my questions through
different electronic means, such as email,
discussion board, instant messaging tools, etc.
3. The instructor regularly posted some questions
for students to discuss on the discussion board.
4. The instructor replied my questions in a timely
fashion.
5. I replied to messages from the instructor.
6. I received enough feedback from my instructor
when I needed it.

4. Learner-learner interaction

1. Overall, I had numerous interactions related to
the course content with fellow students.
2. I got lots of feedback from my classmates.
3. I communicated with my classmates about the
course content through different electronic
means, such as email, discussion boards, instant
messaging tools, etc.
4. I answered questions of my classmates through
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5.
6.
7.
8.

different electronic means, such as email,
discussion board, instant messaging tools, etc.
I shared my thoughts or ideas about the lectures
and its application with other students during this
class.
I comment on other students’ thoughts and ideas.
Group activities during class gave me chances to
interact with my classmates.
Class projects led to interactions with my
classmates.

Outcomes
Student satisfaction

1. Overall, I was satisfied with my online learning
experience.
2. This online course met my needs as a learner.
3. I was dissatisfied with my online learning
experience.
4. I would recommend this online course to a friend
who needed to learn the material.

Perceived learning

In your estimation, how well did you learn the
material presented in this course?

The interaction scale was developed by (Kuo, Walker, Schroder, et al., 2014). The
interaction scales, as shown in Table 3, include: (1) leaner-content interaction, (2)
learner-learner interaction, and (3) learner-instructor interaction. The survey asks students
to mark the most appropriate number on a 5-point Likert scale next each statement, where
(1) indicates strongly disagree and (5) indicates strongly agree. Cronbach's coefficient
alphas for each scale were reported as follow: learner-content interaction .92, learnerlearner interaction .94, and learner-instructor interaction .83.
The perceived learning and student satisfaction surveys, as shown in Table 3,
were developed by (Artino, 2007b). The perceived learning survey includes a single item
that asks students how well, in their opinion, did they learn the material presented in their
course. The survey asks students to mark the most appropriate number on a 7-point Likert
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scale next each statement, where (1) indicates “not well at all” and (7) indicates
“extremely well”. The student satisfaction survey includes four items to assess student
satisfaction with their online course. The survey asks students to mark the most
appropriate number on a 7-point Likert scale next each statement, where (1) indicates
“completely disagree” and (7) indicates “completely agree”. Cronbach's coefficient alpha
for student satisfaction scale was reported .91.
Data Collection
After approval from the university’s Institutional Review Board (IRB) to conduct
human subject research, a web-based survey was shared through email in the Fall
semester of 2016. A recruitment email was sent to instructors who taught online courses
to ask their permission to share the survey link with their students by the usual way of
communication in the classroom (e.g. email, discussion board post, Blackboard
announcement, etc.). The list of online courses with their instructors’ names is available
each semester at the university’s official website.
In order to ensure the confidentiality of participants and their responses, the data
used in this study appears in statistical data summaries and no identity is made in the
analysis. The data used in the study is not available publicly in order to protect the
participants’ identification. Students were required to sign a consent form before taking
the survey in order to participate in the research study.
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Variables
Independent Variables
The independent variables, as shown in Table 4, of this study are scores of selfefficacy, learner-learner interaction, learner-instructor interaction, and learner-content
interaction from the survey instrument.
Table 4 Independent variables
Variable

Definition

1. Self-efficacy

Perception of self-efficacy on a total of 5 scores.
High rating scores (5) indicate high self-efficacy and
low rating scores (1) indicate low self-efficacy.

2. Learner-content interaction

Perception of learner’s interaction with content on a
total of 5 scores, where (1) indicates low learnercontent interaction and (5) indicates high learnercontent interaction.

3. Learner-instructor interaction

Perception of learner’s interaction with the instructor
on a total of 5 scores, where (1) indicates low
learner- instructor interaction and (5) indicates high
learner- instructor interaction.

4. Learner-learner interaction

Perception of learner’s interaction with other
learners on a total of 5 scores, where (1) indicates
low learner- learner interaction and (5) indicates
high learner- learner interaction.
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Dependent Variables
The dependent variables, as shown in Table 5, of this study are scores of student
satisfaction and perceived learning from the survey instrument.
Table 5 Dependent variables
Variable

Definition

• Student satisfaction

Student satisfaction on a total of 5 scores, where
(1) indicates high level of satisfaction and (1)
indicates low level of satisfaction.

• Perceived learning

Learner’s perception of perceived learning on a
total of 5 scores, where (1) indicates “didn’t
learn well at all” and (5) indicates “learned
extremely well”.

Data Analysis
Data was analyzed using SPSS (Version 22) statistical package. Before
answering the research questions, a summary of student demographics (gender, marital
status, age, degree perusing, program of study, course level, if the course is required,
previous fully online courses, and hours spent online per week) was presented first. Then,
descriptive statistics of students that show the mean, standard deviation for each scale
were analyzed. To determine the internal consistency of items in each scale, a Cronbach's
alpha reliability test was conducted. The next step is analyzing the research questions as
shown in Table 6.
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Table 6 Research questions and corresponding analyses
Research questions

Analyses

1. To what extent does each predictor variable of interaction
(learner-content interaction, learner-instructor interaction, and
learner-learner interaction) predict student satisfaction and
perceived learning within an online learning environment?

Multiple linear
regression

2. To what extent does the predictor variable online learning selfefficacy explain student satisfaction and perceived learning within
an online learning environment above and beyond what is already
explained by the other predictor variables of interaction (learnercontent interaction, learner-instructor interaction, and learnerlearner interaction)?

Sequential
regression

3. To what extent does the combination of predictor variables
Multiple linear
(online learning self-efficacy, learner-content interaction, learnerregression
instructor interaction, and learner-learner interaction) predict
student satisfaction and perceived learning within an online learning
environment; and among these predictors, which one is the
strongest and most significant predictor?
4. Of those predictors, how much unique variance in student
satisfaction and perceived learning do the significant predictors
explain?

Multiple linear
regression

Detecting extreme scores are necessary before going any further with the analysis.
These extreme scores are called outliers and they can affect statistical analyses. Detecting
outliers was be done by using DFBeta values and Cook’s Distance, any value that is
below 1.0 in Cook’s Distance and DFBeta values is not an outlier. If outliers detected in
the data of this study, a decision should be made whether to keep or remove any outlier
along with providing a justification.
In addition, the researcher run a correlation analysis to examine how the predictor
variables (online learning self-efficacy, learner-content interaction, learner-instructor
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interaction, and learner-learner interaction) correlate with each other, and to see if they
are significant. The correlation analysis was used to diagnose multicollinearity.
Multicollinearity refers to high correlation between independent variables. Any two
predictors that are highly correlated (above .80) raise a concern. Also, the Variance
Inflation Factor (VIF) and Tolerance values for each predictor can also be used to
diagnose multicollinearity when running a regression analysis. If no multicollinearity
diagnosed, then it is appropriate to run the regression analysis.
Before running a regression analyses, the assumptions of multiple regressions
must be met; this includes normality, linearity, independence of residuals, and
homoscedasticity. If no violation detected, it is appropriate to run the analyses. So the
first research question was examined through running a multiple regression analysis
twice, once with student satisfaction as an outcome variable and another with and
perceived learning as an outcome variable. The results of the analysis inform us whether
the predictor variables of interaction (learner-content interaction, learner-instructor
interaction, and learner-learner interaction) can significantly predict the outcome
variables.
The second research question was analyzed using the sequential regression
analysis. This informs us how much online learning self-efficacy predicts above and
beyond what other predictors of interaction (learner-content interaction, learner-instructor
interaction, and learner-learner interaction) already explained. The analysis was run
twice, the first time with student satisfaction as an outcome variable, the second time with
and perceived learning as an outcome variable.
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To answer the third and the fourth research questions regarding the extent to
which the combination of predictors explain student satisfaction and perceived learning,
the most significant predictor, and the uniqueness of significant predictors, four variables
were entered as predictor variables (online learning self-efficacy, learner-content
interaction, learner-instructor interaction, and learner-learner interaction). The analysis
was run twice, once with student satisfaction as an outcome variable, and once with and
perceived learning as an outcome variable. Analysis of the results is discussed in the
following chapter.
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Chapter IV
Results
This study aimed to explore the relationship between four predictor variables
(online learning self-efficacy, learner-content interaction, learner-instructor interaction,
and learner-learner interaction) and student satisfaction and perceived learning. The
purpose of this study was to investigate the extent to which the four variables are
predictive of student satisfaction and perceived learning. To support this, four main
objectives were identified.
The first objective was to determine the relationship between the predictor
variables (learner-content interaction, learner-instructor interaction, and learner-learner
interaction) and student satisfaction and perceived learning. The second objective was to
determine the extent to which the predictor variable online learning self-efficacy can
predict student satisfaction and perceived learning above and beyond what is already
explained by the other predictor variables of interaction (learner-content interaction,
learner-instructor interaction, and learner-learner interaction). The third objective was to
explore the extent to which the combination of predictor variables (online learning selfefficacy, learner-content interaction, learner-instructor interaction, and learner-learner
interaction) predicts student satisfaction and perceived learning; and examine which
predictors are the strongest and most significant. The fourth objective was to determine
how much unique variance in student satisfaction and perceived learning do the
significant predictors explain.
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Research Questions
This chapter discusses the findings related to the following questions:

RQ1. To what extent does each predictor variable of interaction (learner-content
interaction, learner-instructor interaction, and learner-learner interaction) predict
student satisfaction and perceived learning within an online learning
environment?
RQ2. To what extent does the predictor variable online learning self-efficacy explain
student satisfaction and perceived learning within an online learning
environment above and beyond what is already explained by the other predictor
variables of interaction (learner-content interaction, learner-instructor interaction,
and learner-learner interaction)?
RQ3. To what extent does the combination of predictor variables (online learning selfefficacy, learner-content interaction, learner-instructor interaction, and learnerlearner interaction) predict student satisfaction and perceived learning within an
online learning environment; and among these predictors, which one is the
strongest and most significant predictor?
RQ4. Of those predictors, how much unique variance in student satisfaction and
perceived learning do the significant predictors explain?
Null Hypotheses
This chapter discusses the findings related to the following null hypotheses:
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H01.

The predictor variables of interaction (learner-content interaction, learnerinstructor interaction, and learner-learner interaction) do not relate to student
satisfaction and perceived learning within an online learning environment.
H01.1. The predictor variables of interaction (learner-content interaction, learnerinstructor interaction, and learner-learner interaction) do not relate to
student satisfaction within an online learning environment.
H01.2. The predictor variables of interaction (learner-content interaction, learnerinstructor interaction, and learner-learner interaction) do not relate to
perceived learning within an online learning environment.

H02.

The predictor variable online learning self-efficacy does not explain
student satisfaction and perceived learning within an online learning
environment above and beyond what is already explained by the other predictor
variables of interaction (learner-content interaction, learner-instructor interaction,
and learner-learner interaction).
H02.1. Online learning self-efficacy does not explain student satisfaction within
an online learning environment above and beyond what is already
explained by the other predictor variables of interaction.
H02.2. Online learning self-efficacy does not explain perceived learning within an
online learning environment above and beyond what is already explained
by the other predictor variables of interaction.
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H03.

The combination of predictor variables (online learning self-efficacy, learnercontent interaction, learner-instructor interaction, and learner-learner interaction)
does not predict student satisfaction and perceived learning within an online
learning environment.
H03.1. The combination of predictor variables do not predict student satisfaction
within an online learning environment.
H03.2. The combination of predictor variables do not predict perceived learning
within an online learning environment.

Sample Size
Within a period of two months (beginning October to beginning December 2016),
167 participants completed the survey. The statistical software G*Power 3.1.9.2 was
utilized to compute the statistical achieved power for a given 167 sample size, a p-value
of .05, and a medium effect size of .15 for a linear multiple regression test. The post hoc
analysis showed that it achieved statistical power of .987 for a test utilizing four predictor
variables.
Demographics
The first portion of the survey was designed to collect demographic
characteristics of the respondents and their experience with online learning. Only students
who were taking an online course were asked to participate.
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Table 7 reveals the demographics distributions for gender, marital status, and age.
There were more female (71.3%) than male (28.7%) respondents. Most of the
respondents were single (74.9%). Most respondents were either 18-23 (56.3%) or 24-29
(16.8%) years old. Only 6% were between 30 and 35, 6.6% were between 36 and 41,
3.6% were between 42 and 47, 8.4% were between 48 and 53, 2.4% were above the age
of 54.
Table 7 Respondent distributions for gender, marital status, and age
Frequency
Percent
Gender
Male
48
28.7%
Female
119
71.3%
Marital status
Married
42
25.1%
Single
125
74.9%
Age
18-23
94
56.3%
24-29
28
16.8%
30-35
10
6.0%
36-41
11
6.6%
42-47
6
3.6%
48-53
14
8.4%
Above 54
4
2.4%

Table 8 shows the degree respondents are pursuing and their school of study. Of
the 167 respondents, 46.7% were working towards their bachelor’s degree, 34.1% were
working towards their Master’s degree, and 19.2% were working towards their doctoral
degree.
Of these students, 28.7% were from the School of Business, 21% were from the
School of Liberal Arts, 16.8% were from the School of Nursing, 14.4% were from the
School of Education, 10.8% were from the School of Health Sciences, 4.2% were from
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the School of Natural and Environmental Sciences, and only 3% were from the School of
Music.
Table 8 Degree pursuing and School of study
Degree Pursuing
Bachelor degree
Master’s degree
Doctoral degree
School of Study
Nursing
Education
Business
Music
Liberal Arts
Health Sciences
Natural and Environmental Sciences
Unknown

Frequency

Percent

78
57
32

46.7%
34.1%
19.2%

28
24
48
5
35
18
7
2

16.8%
14.4%
28.7%
3.0%
21.0%
10.8%
4.2%
1.2%

Students were asked to report the number of online courses they have taken
previously. Table 9 shows that the majority of students had either no previous online
courses (34.1%) or had taking between 1 and 5 online courses (37.1%). Only 14.4%
reported having between 6 to 10 online courses, 6% reported having between 11 to 15
online courses, and 8.4% reported having more than 15 online courses previously.
Table 9 Number of online courses taken previously
Frequency
Previous online courses
None
57
1-5
62
6-10
24
11-15
10
More than 15
14

Percent
34.1%
37.1%
14.4%
6.0%
8.4%

Students were asked to report how many hours they spend online on Blackboard
each week for course materials. Table 10 shows that 47.9% have reported that they spend
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less than five hours online each week, 34.1% reported they spend between 6 to 10 hours,
10.8% reported they spend between 11 and 15 hours, only 2.4% reported they spend
between 16 to 20 hours, and 4.8% reported to spend above than 20 hours weekly online.
The majority of students (85.6%) reported that they were taking this course because it
was required in their program, and only 14.4% were taking this course as an elective.
Table 10 Hours spent online for course each week and if the course is required
Frequency
Percent
Hours spent online
Less than 5 hours
80
47.9%
6-10 hours
57
34.1%
11-15 hours
18
10.8%
16-20 hours
4
2.4%
Above 20 hours
8
4.8%
Required or elective
Required
143
85.6%
Elective
24
14.4%
Descriptives of the Subscales and Reliability
Table 11 indicates the average score and reliability information for each scale
based on the sample collected during Fall semester 2016. Each subscale had an average
score higher than the midpoint of their corresponding scale. The highest mean score of
the four independent variables was self-efficacy (M = 4.49, SD = .51), followed by
learner-content interaction (M = 3.99, SD = .83), and learner-instructor interaction (M =
3.98, SD = .79). Learner-learner interaction was the lowest mean score (M = 3.05, SD =
1.28) of all independent variables. For the dependent variables, the mean score for
perceived learning was 4.09 (SD = .84) and the mean score for student satisfaction was
4.05 (SD = 1.07).
The Cronbach's coefficient alpha values for six subscales were all larger than 0.7,
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presenting good reliability for each scale (Field, 2013). Cronbach's coefficient alphas for
each scale were reported in Table 11 as follow: self-efficacy is .880 with 8 items, learnercontent interaction is .838 with 4 items, learner-instructor interaction is .788 with 6 items,
learner-learner interaction is .954 with 8 items, and satisfaction is .940 with 2 items only.
Satisfaction was 4 items in the original survey, two items were deleted because one
measures dissatisfaction and the other measures recommendations to others. Therefore,
only the first and the second items in the survey were kept. The subscale of perceived
learning includes a single item only and, therefore, Cronbach's coefficient alpha could not
be calculated.
Table 11 Average score and reliability information for each scale
Subscales
Items
Range Midpoint
M
Self-efficacy
8
1-5
3
4.4970
Learner-content
4
1-5
3
3.9985
Learner-instructor
6
1-5
3
3.9890
Learner-learner
8
1-5
3
3.0554
Learning
1
1-5
3
4.0958
Satisfaction
2
1-5
3
4.0539

SD
.51190
.83029
.79134
1.28678
.84478
1.07270

α
.880
.838
.788
.954
.940

Outliers
Detecting extreme scores are necessary before going any further with the analysis.
These extreme scores are called outliers and they can affect statistical analyses. Detecting
outliers was done by using DFBeta values and Cook’s Distance, any value that is below
1.0 in Cook’s Distance and DFBeta values is not an outlier. If outliers detected in the data
of this study, a decision should be made whether to keep or remove any outlier along
with providing a justification.
In terms of Cook’s Distance statistics, the results show that all values are smaller
than the required value of 1. DFBeta values found to be smaller than 1 as well. This
63

shows that these cases have no undue influence over the regression parameters. As no
extreme values detected, no cases were excluded from the analysis.
Multicollinearity
To test for multicollinearity, bivariate correlations among the four predictors with
each outcome variable were analyzed. When two predictors highly correlate with each
other, multicollinearity occurs. That is, two predictors share too much variance and
decrease their unique contribution to the prediction of the outcome. Any two predictors
with a correlation larger than .80, raise a concern. The correlations for each pair of
independent variables were smaller than .80 as shown in Table 12, which indicates there
might be no potential multicollinearity problems.
Table 12 Correlations among Independent Variables
SelfLearnerefficacy
content
Self-efficacy
.578**
Learner-content interaction
Learner-instructor interaction
Learner-learner interaction
** p < .01, * p < .05

Learnerinstructor
.336**
.552**
-

Learnerlearner
.198*
.368**
.509**
-

The Variance Inflation Factor (VIF) and Tolerance values were examined to
detect the problems of multicollinearity. If VIF values are higher than 10, and the
Tolerance value is lower than 0.10, there might be serious problems with
multicollinearity. VIF and Tolerance values for each predictor with each outcome
variable were examined and found to be in range. With no evidence of multicollinearity,
regression analysis was appropriate in this case.
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Assumptions of Multiple Regressions
Before running regression analyses to answer the research questions, the
assumptions of multiple regressions must be met; this includes normality, linearity,
independence of residuals, and homoscedasticity. If no violation detected, it is
appropriate to run the analyses.
Normality was assessed through the analysis of skewness and kurtosis. Total
Score of Self-efficacy was distributed with a skewness of -1.112 (SE=.188) and with
kurtosis of .655 (SE=.374). Total Score of learner-content interaction was distributed
with a skewness of -.838 (SE=.188) and kurtosis of .462 (SE=.374). Total Score of
learner-instructor interaction was distributed with a skewness of -.825 (SE=.188) and
kurtosis of .415 (SE=.374). Total Score of learner-learner interaction was distributed with
a skewness of -.231 (SE=.188) and kurtosis of -1.134 (SE=.374). Total Score of student
satisfaction was distributed with a skewness of -1.146 (SE=.188) and kurtosis of .593
(SE=.374). Total Score of perceived learning was distributed with a skewness of -1.094
(SE=.188) and kurtosis of 1.935 (SE=.374). With the skewness values ranging from 1.146 to .231, and kurtosis values ranging from -1.134 to 1.935, the data can be
considered to be reasonably normally distributed (Field, 2013).
Linearity was assessed using a P-P plot of standardized residuals. The normal P-P
plot showed the points were close to the line, indicating linearity as shown in Figure 2
with satisfaction as a dependent variable and Figure 3 with learning as a dependent
variable.
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Figure 2 Testing for Linearity with satisfaction as a dependent variable

Figure 3 Testing for Linearity with learning as a dependent variable
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Independence of the residuals test was assessed using the Durbin-Watson value to
understand if the residual terms were uncorrelated. The Durbin-Watson value can range
from 0 to 4; if the residuals are uncorrelated, the value will be approximately equal to 2.
Analysis found the Durbin-Watson value to be equal to 2.045 with satisfaction used as a
dependent variable and the value was equal to 2.034 with learning used as a dependent
variable, suggesting that the residual terms are uncorrelated.
Homoscedasticity was examined through the generation of a scatterplot of
standardized predicted values. The generally consistent spread as shown in Figure 4 and
Figure 5 indicated that homoscedasticity could be assumed.

Figure 4 Testing for Homoscedasticity with satisfaction as a dependent variable
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Figure 5 Testing for Homoscedasticity with satisfaction as a dependent variable

Results of Research Questions and Hypothesis
Research Question 1
To what extent does each predictor variable of interaction (learner-content
interaction, learner-instructor interaction, and learner-learner interaction) predict student
satisfaction and perceived learning within an online learning environment?
Standard Multiple Regression was conducted using the Enter method to determine
the accuracy of the three independent variables (Learner-learner interaction, Learnercontent interaction, Learner-instructor interaction) of predicting student satisfaction. A
summary of model (Table 13), ANOVA table (Table 14), and regression coefficients
(Table 15) are presented.
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Table 13 Model summary with three predictors and satisfaction as an outcome variable
Model
R
R Square
Adjusted R Square
Std. Error of the Estimate
1
.775a
.601
.593
.68396
a. Predictors: (Constant), Learner-learner interaction, Learner-content interaction,
Learner-instructor interaction
Table 14 ANOVAa with three predictors and satisfaction as an outcome variable
Model
Sum of Squares
df
Mean Square
F
Sig.
1
Regression
114.764
3
38.255
81.777 .000b
Residual
76.251
163
.468
Total
191.015
166
a. Dependent Variable: Satisfaction
b. Predictors: (Constant), Learner-learner interaction, Learner-content interaction,
Learner-instructor interaction
Table 15 Coefficientsa estimates of the model with three predictors and satisfaction as an
outcome variable
Unstandardized
Standardized
Coefficients
Coefficients
Model
B
Std. Error
Beta
t
Sig.
1
(Constant)
-.435 .303
-1.435 .153
Learner-content interaction
.796
.077
.616
10.299 .000
Learner-instructor interaction .333
.088
.246
3.808
.000
Learner-learner interaction
-.007 .048
-.009
-.152
.880
a. Dependent Variable: Satisfaction
Another standard Multiple Regression was conducted using the Enter method to
determine the accuracy of the three independent variables (Learner-learner interaction,
Learner-content interaction, Learner-instructor interaction) of predicting perceived
learning. A summary of model (Table 16), ANOVA table (Table 17), and regression
coefficients (Table 18) are presented.
Table 16 Model summary with three predictors and learning as an outcome variable
Model R
R Square Adjusted R Square
Std. Error of the Estimate
a
1
.633
.400
.389
.66019
a. Predictors: (Constant), Learner-learner interaction, Learner-content interaction,
Learner-instructor interaction
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Table 17 ANOVAa with three predictors and learning as an outcome variable
Model
Sum of Squares
df
Mean Square F
1
Regression
47.423
3
15.808
36.268
Residual
71.044
163
.436
Total
118.467
166
a. Dependent Variable: Learning
b. Predictors: (Constant), Learner-learner interaction, Learner-content interaction,
Learner-instructor interaction

Sig.
.000b

Table 18 Coefficientsa estimates of the model with three predictors and learning as an
outcome variable
Unstandardized
Standardized
Coefficients
Coefficients
Model
B
Std. Error
Beta
t
Sig.
1 (Constant)
1.137 .293
3.884 .000
Learner-content interaction
.459
.075
.451
6.157 .000
Learner-instructor interaction .310
.085
.291
3.671 .000
Learner-learner interaction
-.037
.047
-.057
-.802 .424
a. Dependent Variable: Learning
For the first research question, the null hypothesis states that the predictor
variables of interaction (learner-content interaction, learner-instructor interaction, and
learner-learner interaction) do not relate to student satisfaction and perceived learning
within an online learning environment. Initial regression results indicated that the overall
model with the three independent variables of interaction (learner-content interaction,
learner-instructor interaction, and learner-learner interaction) significantly predicts
student satisfaction, R2 = .601, R2adj=.593, F(3, 163) = 81.777, p < .001 (see Table 13 and
14). This model accounts for 60.1% of the variance in student satisfaction. After
reviewing the beta weights, it was determined that only two variables (learner-content
interaction and learner-instructor interaction) significantly contributed (p < .001) to this
model. It was found that the learner-learner interaction independent variable played the
least significant (p > .05) role in the model as shown Table 15.
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With perceived learning as a dependent variable, regression results indicated that
the overall model with the three independent variables of interaction (learner-content
interaction, learner-instructor interaction, and learner-learner interaction) significantly
predicts perceived learning, R2 = .400, R2adj=.389, F(3, 163) = 36.268, p < .001 (see
Table 16 and 17). This model accounts for 40% of the variance in perceived learning.
Therefore, the null hypothesis was rejected. After reviewing the beta weights, it was
determined that only two variables (learner-content interaction and learner-instructor
interaction) significantly contributed (p < .001) to this model. It was found that the
learner-learner interaction independent variable played the least significant (p > .05) role
in the model as shown Table 18.
Research Question 2
To what extent does the predictor variable online learning self-efficacy explain
student satisfaction and perceived learning within an online learning environment above
and beyond what is already explained by the other predictor variables of interaction
(learner-content interaction, learner-instructor interaction, and learner-learner
interaction)?
Sequential Multiple Regression was conducted to determine the accuracy of the
self-efficacy independent variable of predicting student satisfaction beyond what was
explained by the other three predictors (Learner-learner interaction, Learner-content
interaction, Learner-instructor interaction). A summary of model (Table 19), ANOVA
table (Table 20), and regression coefficients (Table 21) are presented.
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Table 19 Model summary of sequential regression with satisfaction as an outcome
variable
Change Statistics
R
Adjusted Std. Error of R Square F
Sig. F
Model R
Square R Square the Estimate Change Change df1 df2 Change
1
.775a .601
.593
.68396
.601
81.777 3
163 .000
2
.797b .636
.627
.65534
.035
15.544 1
162 .000
a. Predictors: (Constant), Learner-learner interaction, Learner-content interaction,
Learner-instructor interaction
b. Predictors: (Constant), Learner-learner interaction, Learner-content interaction,
Learner-instructor interaction, Self-efficacy

Table 20 ANOVAa of sequential regression with satisfaction as an outcome variable
Model
Sum of Squares
df
Mean Square F
Sig.
1
Regression
114.764
3
38.255
81.777 .000b
Residual
76.251
163
.468
Total
191.015
166
2
Regression
121.440
4
30.360
70.691 .000c
Residual
69.575
162
.429
Total
191.015
166
a. Dependent Variable: Satisfaction
b. Predictors: (Constant), Learner-learner interaction, Learner-content interaction,
Learner-instructor interaction
c. Predictors: (Constant), Learner-learner interaction, Learner-content interaction,
Learner-instructor interaction, Self-efficacy

Table 21 Coefficientsa estimates of the of sequential regression model with satisfaction as
an outcome variable
Unstandardized Standardized
Coefficients
Coefficients
Correlations
Std.
ZeroModel
B
Error Beta
t
Sig. order Partial Part
2 (Constant)
-1.893 .470
-4.025 .000
Learner-content
.627
.085 .485
7.340 .000 .748
.500
.348
interaction
Learner-instructor
.322
.084 .237
3.831 .000 .581
.288
.182
interaction
Learner-learner
-.001
.046 -.002
-.032 .975 .343
-.002
-.001
interaction
Self-efficacy
.480
.122 .229
3.943 .000 .589
.296
.187
a. Dependent Variable: Satisfaction
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Another Sequential Multiple Regression was conducted to determine the accuracy
of the self-efficacy independent variable of predicting perceived learning beyond what
was explained by the other three predictors (Learner-learner interaction, Learner-content
interaction, Learner-instructor interaction). A summary of model (Table 22), ANOVA
table (Table 23), and regression coefficients (Table 24) are presented.
Table 22 Model summary of sequential regression with learning as an outcome variable
Change Statistics
R
Adjusted Std. Error of R Square F
Sig. F
Model R
Square R Square the Estimate Change Change df1 df2 Change
1
.633a .400
.389
.66019
.400
36.268 3
163 .000
2
.682b .465
.452
.62556
.065
19.550 1
162 .000
a. Predictors: (Constant), Learner-learner interaction, Learner-content interaction,
Learner-instructor interaction
b. Predictors: (Constant), Learner-learner interaction, Learner-content interaction,
Learner-instructor interaction, Self-efficacy
Table 23 ANOVAa of sequential regression with learning as an outcome variable
Model
Sum of Squares df
Mean Square F
Sig.
1
Regression
47.423
3
15.808
36.268
.000b
Residual
71.044
163
.436
Total
118.467
166
2
Regression
55.073
4
13.768
35.184
.000c
Residual
63.394
162
.391
Total
118.467
166
a. Dependent Variable: Learning
b. Predictors: (Constant), Learner-learner interaction, Learner-content interaction,
Learner-instructor interaction
c. Predictors: (Constant), Learner-learner interaction, Learner-content interaction,
Learner-instructor interaction, Self-efficacy
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Table 24 Coefficientsa estimates of the of sequential regression model with learning as
an outcome variable
Unstandardized Standardized
Coefficients
Coefficients
Correlations
Std.
ZeroModel
B
Error Beta
t
Sig. order Partial
2 (Constant)
-.424
.449
-.945 .346
Learner-content
.279
.082
.274
3.418 .001 .591 .259
interaction
Learner-instructor
.298
.080
.279
3.714 .000 .511 .280
interaction
Learner-learner
-.031
.044
-.047
-.704 .482 .257 -.055
interaction
Self-efficacy
.514
.116
.312
4.422 .000 .554 .328
a. Dependent Variable: Learning

Part
.196
.213
-.040
.254

For the second research question, the null hypothesis states that the predictor
variable online learning self-efficacy does not explain student satisfaction and perceived
learning within an online learning environment above and beyond what is already
explained by the other predictor variables of interaction (learner-content interaction,
learner-instructor interaction, and learner-learner interaction).
With student satisfaction as a dependent variable, sequential regression results
indicated that model 2 with the addition of self-efficacy independent variable to the
model original model of three independent variables (learner-content interaction, learnerinstructor interaction, and learner-learner interaction) was significant, R2 = .636, R2adj
=.627, R2change = .035, Fchange (1, 162) = 15.544, p < .001 (see Table 19). This model
significantly predicts student satisfaction F(4, 162) = 70.691, p < .001 (see Table 20).
This model accounts for 63.6% of the variance in student satisfaction; this is 3.5% higher
than the original model (which accounts for 60.1%). After reviewing the beta weights, it
was determined that only three variables (learner-content interaction, learner-instructor
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interaction and self-efficacy) significantly contributed (p < .001) to this model, where
self-efficacy contributed uniquely by 3.5%. It was found that the learner-learner
interaction independent variable played the least significant (p > .05) role in the model as
shown Table 21.
With perceived learning as a dependent variable, sequential regression results
indicated that model 2 with the addition of self-efficacy independent variable to the
original model of three independent variables (learner-content interaction, learnerinstructor interaction, and learner-learner interaction) was significant, R2 = .465, R2adj
=.452, R2change = .065, Fchange (1, 162) = 19.550, p < .001 (see Table 22). This model
significantly predicts perceived learning F(4, 162) = 35.184, p < .001 (see Table 23). This
model accounts for 46.5% of the variance in perceived learning, this is 6.5% higher than
the original model (which accounts for 40%). Therefore, the null hypothesis was rejected.
After reviewing the beta weights, it was determined that only three variables (learnercontent interaction, learner-instructor interaction and self-efficacy) significantly
contributed (p < .01) to this model, where self-efficacy contributed uniquely by 6.5%. It
was found that the learner-learner interaction independent variable played the least
significant (p > .05) role in the model as shown Table 24.
Research Question 3
To what extent does the combination of predictor variables (online learning selfefficacy, learner-content interaction, learner-instructor interaction, and learner-learner
interaction) predict student satisfaction and perceived learning within an online learning
environment; and among these predictors, which one is the strongest and most significant
predictor?
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Standard Multiple Regression was conducted using the Enter method to determine
the accuracy of the all four independent variables (Learner-learner interaction, Learnercontent interaction, Learner-instructor interaction, and self-efficacy) of predicting student
satisfaction. A summary of model (Table 25), ANOVA table (Table 26), and regression
coefficients (Table 27) are presented.
Table 25 Model summary with four predictors and satisfaction as an outcome variable
Model
R
R Square
Adjusted R Square
Std. Error of the Estimate
a
1
.797
.636
.627
.65534
a. Predictors: (Constant), Self-efficacy, Learner-learner interaction, Learner-instructor
interaction, Learner-content interaction
Table 26 ANOVAa with four predictors and satisfaction as an outcome variable
Model
Sum of Squares
df
Mean Square
F
Sig.
1
Regression
121.440
4
30.360
70.691 .000b
Residual
69.575
162
.429
Total
191.015
166
a. Dependent Variable: Satisfaction
b. Predictors: (Constant), Self-efficacy, Learner-learner interaction, Learner-instructor
interaction, Learner-content interaction
Table 27 Coefficientsa estimates of the model with three predictors and satisfaction as
an outcome variable
Unstandardized Standardized
Coefficients
Coefficients
Correlations
Std.
ZeroModel
B
Error Beta
t
Sig. order Partial
1
(Constant)
-1.893 .470
-4.025 .000
Learner-content
.627
.085 .485
7.340 .000 .748 .500
interaction
Learnerinstructor
.322
.084 .237
3.831 .000 .581 .288
interaction
Learner-learner
-.001
.046 -.002
-.032 .975 .343 -.002
interaction
Self-efficacy
.480
.122 .229
3.943 .000 .589 .296
a. Dependent Variable: Satisfaction
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Part
.348
.182
-.001
.187

Standard Multiple Regression was conducted using the Enter method to determine
the accuracy of the all four independent variables (Learner-learner interaction, Learnercontent interaction, Learner-instructor interaction, and self-efficacy) of predicting
perceived learning. A summary of model (Table 28), ANOVA table (Table 29), and
regression coefficients (Table 30) are presented.
Table 28 Model summary with four predictors and learning as an outcome variable
Model
R
R Square
Adjusted R Square
Std. Error of the Estimate
a
1
.682
.465
.452
.62556
a. Predictors: (Constant), Self-efficacy, Learner-learner interaction, Learner-instructor
interaction, Learner-content interaction
Table 29 ANOVAa with four predictors and learning as an outcome variable
Model
Sum of Squares
df
Mean Square
F
Sig.
1
Regression 55.073
4
13.768
35.184
.000b
Residual
63.394
162
.391
Total
118.467
166
a. Dependent Variable: Learning
b. Predictors: (Constant), Self-efficacy, Learner-learner interaction, Learner-instructor
interaction, Learner-content interaction
Table 30 Coefficientsa estimates of the model with three predictors and learning as an
outcome variable
Unstandardized Standardized
Coefficients
Coefficients
Correlations
Std.
ZeroModel
B
Error Beta
t
Sig. order Partial
1 (Constant)
-.424 .449
-.945 .346
Learner-content
.279
.082
.274
3.418 .001 .591 .259
interaction
Learner-instructor
.298
.080
.279
3.714 .000 .511 .280
interaction
Learner-learner
-.031 .044
-.047
-.704 .482 .257 -.055
interaction
Self-efficacy
.514
.116
.312
4.422 .000 .554 .328
a. Dependent Variable: Learning
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Part
.196
.213
-.040
.254

For the third research question, the null hypothesis states that the combination of
predictor variables (self-efficacy, learner-content interaction, learner-instructor
interaction, and learner-learner interaction) does not predict student satisfaction and
perceived learning within an online learning environment. Regression results indicated
that the overall model with the four independent variables (self-efficacy, learner-content
interaction, learner-instructor interaction, and learner-learner interaction) significantly
predicts student satisfaction, R2 = .636, R2adj=.627, F(4, 162) = 70.691, p < .001 (see
Tables 25 and 26). This model accounts for 63.6% of the variance in student satisfaction.
After reviewing the beta weights, it was determined that only three variables (learnercontent interaction, learner-instructor interaction, and self-efficacy) significantly
contributed (p < .001) to this model. Among those significant predictors, learner-content
interaction was the strongest and most significant (t = 7.340, p < .001) as shown in Table
27.
With perceived learning as a dependent variable, regression results indicated that
the overall model with the four independent variables of interaction (learner-content
interaction, learner-instructor interaction, learner-learner interaction, and self-efficacy)
significantly predicts perceived learning, R2 = .465, R2adj=.452, F(4, 162) = 35.184, p <
.001 (see Tables 28 and 29). This model accounts for 46.5% of the variance in perceived
learning. Therefore, the null hypothesis was rejected. After reviewing the beta weights, it
was determined that only three variables (learner-content interaction, learner-instructor
interaction, and self-efficacy) significantly contributed (p < .01) to this model. Among
those significant predictors, self-efficacy was the strongest and most significant (t =
4.422, p < .001) as shown Table 30.
78

Research Question 4
Of those predictors, how much unique variance in student satisfaction and
perceived learning do the significant predictors explain?
In order to get the unique variance that each significant predictor explains, the
squared value of part correlations must be calculated. As shown in Table 31, part
correlation value of learner-content interaction was found to be .348, it results to .12
when squaring it. This means it explains 12% unique variance in student satisfaction. Part
correlation value of learner-instructor interaction was found to be .182, it results to .033
when squaring it. This means it explains 3.3% unique variance in student satisfaction.
Part correlation value of self-efficacy was found to be .187, it results to .035 when
squaring it. This means it explains 3.5% unique variance in student satisfaction.
Table 31 Coefficientsa with satisfaction as an outcome variable
Model
1
(Constant)
Learner-content interaction
Learner-instructor interaction
Learner-learner interaction
Self-efficacy
a. Dependent Variable: Satisfaction
** p < .01, * p < .05

Zero-order
.748
.581
.343
.589

Correlations
Partial
.500
.288
-.002
.296

Part
.348 **
.182 **
-.001
.187 **

Table 32 Coefficientsa with learning as an outcome variable
Model
1 (Constant)
Learner-content interaction
Learner-instructor interaction
Learner-learner interaction
Self-efficacy
a. Dependent Variable: Learning
** p < .001, * p < .005

Zero-order
.591
.511
.257
.554
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Correlations
Partial
.259
.280
-.055
.328

Part
.196 *
.213 **
-.040
.254 **

Table 32 shows that part correlation value of learner-content interaction was
found to be .196, it results to .038 when squaring it. This means it explains 3.8% unique
variance in perceived learning. Part correlation value of learner-instructor interaction was
found to be .213, it results to .045 when squaring it. This means it explains 4.5% unique
variance in perceived learning. Part correlation value of self-efficacy was found to be
.254, it results to .065 when squaring it. This means it explains 6.5% unique variance in
student satisfaction.
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Chapter V
Discussion
Summary of the Study
This study aimed to explore the relationship between four predictor variables
(online learning self-efficacy, learner-content interaction, learner-instructor interaction,
and learner-learner interaction) and student satisfaction and perceived learning. The
purpose of this study was to investigate the extent to which the four variables are
predictive of student satisfaction and perceived learning. Specifically, this study
examined the following research questions:
RQ1.

To what extent does each predictor variable of interaction (learner-content

interaction, learner-instructor interaction, and learner-learner interaction) predict
student satisfaction and perceived learning within an online learning
environment?
RQ2.

To what extent does the predictor variable online learning self-

efficacy explain student satisfaction and perceived learning within an online
learning environment above and beyond what is already explained by the other
predictor variables of interaction (learner-content interaction, learner-instructor
interaction, and learner-learner interaction)?
RQ3.

To what extent does the combination of predictor variables (online

learning self-efficacy, learner-content interaction, learner-instructor interaction,
and learner-learner interaction) predict student satisfaction and perceived learning
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within an online learning environment; and among these predictors, which one is
the strongest and most significant predictor?
RQ4.

Of those predictors, how much unique variance in student satisfaction and

perceived learning do the significant predictors explain?
The independent variables of this study are self-efficacy, learner-learner
interaction, learner-instructor interaction, and learner-content interaction. The dependent
variables are student satisfaction and perceived learning.
Summary of Procedure
After approval from the university’s Institutional Review Board (IRB) to conduct
human subject research, a web-based survey was shared through email in the Fall
semester of 2016. A recruitment email was sent to instructors who taught online courses
to ask their permission to share the survey link with their students by the usual way of
communication in the classroom (e.g. email, discussion board post, Blackboard
announcement, etc.). The list of online courses with their instructors’ names was
available at the university’s official website.
In order to ensure the confidentiality of participants and their responses,
participants were informed that the data used in this study appears in statistical data
summaries and no identifiers is made in the analysis. They were also informed that the
data used in the study will not be available publicly in order to protect their identification.
Students were required to sign a consent form before taking the survey in order to
participate in the research study. After that, they were asked to complete a survey
concerning their self-efficacy, online interaction, perceived learning and satisfaction.
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As part of this study, students who were taking online courses from a private midsized non-profit university in Western Pennsylvania were asked to complete the survey.
A total of 167 participants completed the survey.
Findings and Discussions
Research Question One
Research question one asked: to what extent does each predictor variable of
interaction (learner-content interaction, learner-instructor interaction, and learner-learner
interaction) predict student satisfaction and perceived learning within an online learning
environment?
A standard multiple regression was utilized to determine whether the three
independent variables of interaction (learner-content interaction, learner-instructor
interaction, and learner-learner interaction) are predictors of student satisfaction and
perceived learning. Results indicated that the overall model with the three independent
variables of interaction (learner-content interaction, learner-instructor interaction, and
learner-learner interaction) significantly predicts both student satisfaction and perceived
learning.
This model, with the three interaction variables, accounts for 60.1% of the
variance in student satisfaction, and for 40% of the variance in perceived learning. After
reviewing the beta weights, it was determined that out of three variables, only two
(learner-content interaction and learner-instructor interaction) significantly contributed to
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this model, where learner-learner interaction independent variable played the least
significant role in the model for both student satisfaction and perceived learning.
When removing learner-learner interaction from the model, the results showed
that the F value increased, the error was reduced, and the model accounts for 60.1% of
the variance in student satisfaction and for 40% of the variance in perceived learning.
This means that removing learner-learner interaction did not change how much these
predictors predict the outcome variables and it has no significant effect on the model. In
other words, the more focus on learner-content interaction and learner-instructor
interaction, the more likely to have satisfied students and to have higher perceived
learning.
Learner-content interaction was the most important factor for student satisfaction
and perceived learning in online settings in the analysis of this question. In the context of
fully online learning environments, the absence of face-to-face communication and
interaction, facial expression and body language are only some of the limitations. Online
learners usually spend a lot of time processing information and digest content to learn by
themselves without being lectured. This process of self-thinking and learning from
content can make their interaction with content critical to their learning and satisfaction.
With that said, instructors and instructional designers should pay more attention to
designing their courses with the focus on increasing learner-content interaction.
Research Question Two
Research question two asked: to what extent does the predictor variable online
learning self-efficacy explain student satisfaction and perceived learning within an online
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learning environment above and beyond what is already explained by the other predictor
variables of interaction (learner-content interaction, learner-instructor interaction, and
learner-learner interaction)?
A sequential regression was utilized to determine whether the predictor
variable online learning self-efficacy can explain student satisfaction and perceived
learning above and beyond what is already explained by the three predictor variables of
interaction (learner-content interaction, learner-instructor interaction, and learner-learner
interaction). Results indicated that the addition of self-efficacy independent variable to
the original model of three independent variables (learner-content interaction, learnerinstructor interaction, and learner-learner interaction) was significant. It significantly
predicts both student satisfaction and perceived learning.
This model (with the addition of self-efficacy) accounts for 63.6% of the variance
in student satisfaction, which is 3.5% higher than the three interaction predictors alone. It
also accounts for 46.5% of the variance in perceived learning, which is 6.5% higher than
the three interaction predictors alone. After reviewing the beta weights, it was determined
that out of the four variables, only three (learner-content interaction, learner-instructor
interaction and self-efficacy) significantly contributed to this model for both student
satisfaction and perceived learning. Self-efficacy contributed uniquely by 3.5% in student
satisfaction and by 6.5% in perceived learning.
Self-efficacy, in the analysis of this question, showed that it is an important factor
for instructors to consider when teaching a fully online course. Self-efficacy can
influence individuals to become committed to achieve their desired outcomes
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successfully. Students who have high confidence with their capabilities are considered to
have a strong sense of efficacy. They don't take difficult tasks as obstacles to avoid, but
instead they take them as challenges which creates opportunity for them to develop their
skills. They set challenging goals for themselves and they commit to them; they quickly
recover their sense of efficacy if they failed in a task. As a result, the level of stress and
anxiety is reduced; and the number of personal accomplishments is increased (Bandura,
1977). However, students who have doubts with their capabilities try to avoid difficult
tasks because they can be a threat to them, and those students are considered to have low
self-efficacy. They would quickly give up when facing difficulties and their failure in a
task makes it difficult to recover their sense of efficacy.
Research Question Three
Research question three asked: to what extent does the combination of predictor
variables (online learning self-efficacy, learner-content interaction, learner-instructor
interaction, and learner-learner interaction) predict student satisfaction and perceived
learning within an online learning environment; and among these predictors, which one is
the strongest and most significant predictor?
A standard multiple regression was utilized to determine whether the four
independent variables together (self-efficacy, learner-content interaction, learnerinstructor interaction, and learner-learner interaction) are predictors of student
satisfaction and perceived learning. Results indicated that the overall model with the four
independent variables significantly predicts both student satisfaction and perceived
learning.
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This model accounts for 63.6% of the variance in student satisfaction, and for
46.5% of the variance in perceived learning. After reviewing the beta weights, it was
determined that only three variables (learner-content interaction, learner-instructor
interaction, and self-efficacy) significantly contributed to this model. Among those
significant predictors, learner-content interaction was the strongest and most significant
in predicting student satisfaction, while self-efficacy was found to be the strongest and
most significant in predicting perceived learning.
When removing learner-learner interaction from the model, the results show that
the F value increased, the error was reduced, and the model accounts for 63.6% of the
variance in student satisfaction and for 46.3% of the variance in perceived learning. This
means that removing learner-learner interaction did not significantly change how much
these predictors predict the outcome variables and it has almost no effect on the model.
The analysis of this question concludes that the more focus on learner-content
interaction, learner-instructor interaction and self-efficacy, the more likely to have
satisfied students and to have higher perceived learning. In the first and second research
questions, the importance of learner-content interaction and self-efficacy was discussed.
The results of this question emphasized the importance of learner-instructor interaction
along with learner-content interaction and self-efficacy all together.
Research Question Four
Research question four asked: of those predictors, how much unique variance in
student satisfaction and perceived learning do the significant predictors explain?
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A standard regression was utilized to get the part correlations values for the
predictors in order to determine the unique variance the significant predictors explain in
student satisfaction and perceived learning. Results indicated that learner-content
interaction explains 12% unique variance in student satisfaction, which is the highest of
all significant predictors. This means that the more instructors increase learner-content
interaction, the more likely to have satisfied learning experience by students. Followed by
self-efficacy, the second highest predictor in student satisfaction, it explains 3.5% unique
variance. Learner-instructor interaction is the least of all significant predictors, it explains
3.3% unique variance in student satisfaction. The focus on self-efficacy and learnerinstructor interaction is also important to have satisfied students; however, these are not
as high predictors as learner-content interaction.
On the other hand, results indicated that self-efficacy explains 6.5% unique
variance in perceived learning, which is the highest of all significant predictors. This
means that the higher students’ self-efficacy is, the more likely that they will have
satisfied learning experience. Then comes learner-instructor interaction, the second
highest predictor in perceived learning, it explains 4.5% unique variance. Learner-content
interaction is the least of all significant predictors, it explains 3.8% unique variance in
perceived learning. The focus of learner-instructor interaction and learner-content
interaction are also important to have satisfied students; these are a little bit lower than
self-efficacy but almost as important.
These results indicate that instructors may want to emphasize on all three factors,
which are: self-efficacy, learner-content interaction, and learner-instructor interaction
when creating their online course.
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Limitations and Future Research
While this study attempted to understand how self-efficacy and online interaction
relate and predict student satisfaction and perceived learning in online learning
environments, there are some limitations that should be noted. One limitation is that
students were asked to self-report their perception of self-efficacy and interaction, as
well as their level of satisfaction and perceived learning. Students may have not
accurately evaluated their level of satisfaction and learning, and because the survey is
based on self-reported measures, actual satisfaction and learning could differ from what
is reported. Additionally, self-report measures were also used to assess learner-content
interaction, and learner- instructor interaction, and learner-learner interaction to collect
data. However, this may indicate that not all learner-content interaction, and learnerinstructor interaction, and learner-learner interaction were captured. Other means of
assessment can be utilized for future research such as interviews to have more accurate
results.
Although the results of this study showed that self-efficacy, learner-content
interaction and learner-instructor interaction significantly predict and explain student
satisfaction and perceived learning, the actual learning outcome was not measured. It is
unclear whether those predictors can affect learning outcomes positively. Future
research could assess final grades, for example, to have a deeper understanding about the
relationship between the two outcomes (student satisfaction and perceived learning) and
actual learning outcomes (i.e. final grades).
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When comparing the percentage of responses from each school, the majority of
responses (80.9%) were from students enrolled in the Schools of Business, Liberal Arts,
Nursing and Education. The data could be more representative of students from those
schools rather than the other schools (i.e. Music, Health Sciences, and Natural and
Environmental Sciences) who had very low response rate. Future research should aim for
a higher participation rate in those low response schools, which could lead to more
reliable results.
Another limitation is that students were asked to complete the survey based on
one online course of their choice. If students were taking more than one online course
during the semester, they must select only one online course to report in the survey. The
concern here is when students were taking more than one online course, they could have
chosen a course they like the most or least, which leads to bias in the data.
This research focused on online courses; hence, the results of this study may only
be applicable to fully online learning environments. Students in other formats of learning
settings such as hybrid or blended courses may have different interactions with their
instructors, classmates, and course content. Future research could examine a comparison
between fully online, hybrid and blended courses to see if results differ.
Even though the minimum number of participants was exceeded and high
statistical power was achieved, the results could be more reliable with information about
online enrollment. The return rate could not be calculated because information about
online enrollment was missing and could not be obtained. Therefore, it is difficult to
conclude about the repressiveness of the sample, or make any generalization of the
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results. Future research might capture total enrollment number and compare it to
responses received to have more conclusive results.
Conclusions and Practical Application
This study attempted to understand the relationship between four independent
variables (online learning self-efficacy, learner-content interaction, learner-instructor
interaction, and learner-learner interaction) and student satisfaction and perceived
learning in online learning environments.
According to existing literature, there is a number of variables associated with
student satisfaction (Artino, 2007a; Burgess, 2006; Gunawardena et al., 2010; Hassn et
al., 2013; Kuo & Kuo, 2013; Kuo, Walker, Schroder, et al., 2014; Liaw, 2008; Lim,
2001; Sahin, 2007; Shen et al., 2013; Wu et al., 2010; Yukselturk & Yildirim, 2008) and
perceived learning (Alavi et al., 2002; Fredericksen et al., 2000; Jiang & Ting, 2000;
Sebastianelli et al., 2015). The results of this study showed that self-efficacy, learnercontent interaction and learner-instructor interaction significantly predict student
satisfaction and perceived learning.
Prior research has emphasized the important role that self-efficacy play in online
learning environments (Jan, 2015; Joo et al., 2000; Kuo, 2010; Kuo, Walker, Belland, et
al., 2014; Lee & Hwang, 2007; Lim, 2001; Y.-C. Lin et al., 2013; Martin & Tutty, 2008;
Martin et al., 2010; Simmering et al., 2009), the findings of this study have also
confirmed the importance of self-efficacy. The focus of those previously cited studies
were mostly on a single dimension of self-efficacy in online learning, which is
technology - such as Internet self-efficacy, computer self-efficacy, Learning Management
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System self-efficacy, or web-user self-efficacy. Although computer skills and Internet
skills are needed for online learning, they don’t highlight other important dimensions of
online learning such as learning self-efficacy, self-efficacy for interaction, self-efficacy
for collaboration and the confidence in the ability to complete courses successfully. Such
aspects are important to consider when measuring self-efficacy in online learning.
This study focused on self-efficacy for completing online courses successfully.
The results are consistent with a study by (Shen et al., 2013) who developed the selfefficacy scale used for this study, they found that that self-efficacy to complete an online
course had the highest correlation with student satisfaction and it was a significant
predictor of it. Self-efficacy in this study was also the strongest predictor that
significantly contributed to perceived learning in online settings. Due to the lack of prior
investigations on the relationship between self-efficacy for completing online courses
successfully and student satisfaction and perceived learning, future research could
conduct further investigations in similar context (i.e. fully online environments) to see if
results are alike, or in different context (e.g. hybrid) to compare results.
Results of self-efficacy suggest that it is more likely to have a high student
satisfaction and perceived learning rates if students come to an online course with high
confidence in the capabilities of (1) completing an online course with a good grade, (2)
understanding complex concepts, (3) willingness to face challenges, (4) successfully
completing all of the required online activities, (5) keeping up with course schedule, (6)
creating a plan to complete the given assignments, (7) willingness to adapt their learning
styles to meet course expectations, (8) and evaluating assignments according to the
criteria provided by the instructor.
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Self-efficacy can be improved in many ways. The most influential source of
information in self-efficacy is performance accomplishments, which is based on learners’
previous successful experience. Repeated successes develop strong efficacy expectation
that leads to reducing the negative effect of failure.
Another way of influencing self-efficacy is vicarious experience, where students
do not depend on their own successful experience as the main source of information.
They tend to observe others performing an activity successfully. This can be valuable in
forming and increasing beliefs in self-efficacy. Here, self-efficacy would be higher if
learners were capable of achieving a task that others have done. Instructors could provide
samples of other former students’ work that was achieved successfully to increase selfefficacy.
Verbal persuasion, the third source of information, is commonly used because of
its ease and its availability. Learners see the persuader as someone who is qualified
enough to provide authentic feedback. Verbal persuasion can either lead to higher selfefficacy by encouragements, or lower self-efficacy by providing unrealistic feedback.
Physiological states is the last source of information that can have a direct effect
on learners’ self-efficacy. When people judge stress and anxiety, they depend on their
state of physiological arousal. Generally, it is very likely that learners will succeed if they
are not in the state of aversive arousal.
Consistent with prior research that has shown that interaction is important in
online learning environments (Abrami et al., 2011; Anderson, 2003; Cho & Kim, 2013;
Croxton, 2014; Jung et al., 2002; Ke, 2013; Kožuh et al., 2015; Kuo et al., 2013; Kuo,
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Walker, Schroder, et al., 2014; Michael G. Moore, 1989; Sher, 2009; Woo & Reeves,
2008), the findings of this study have confirmed the importance of interaction.
Learner-content interaction was found to be the most critical predictor for student
satisfaction in online settings in this study. It was also found to be a significant predictor
for perceived learning in online settings. Similar results by (Kuo, Walker, Schroder, et
al., 2014) also found that learner-content interaction to be the strongest predictor of
student satisfaction had a relatively high positive and significant relationship with it.
Followed by learner-instructor interaction that had a significant but not strong impact on
student satisfaction, where learner-learner interaction had a very weak relationship with
student satisfaction and it did not have any effect on it. The results of this study also
confirmed that learner-learner interaction did not play a key role in predicting student
satisfaction.
This research provided a comprehensive study to investigate the role of selfefficacy, learner-content interaction, learner-instructor interaction, and learner-learner
interaction in online learning environments. It confirmed the importance of self-efficacy,
learner-content interaction, and learner-instructor interaction and their effects on student
satisfaction and perceived learning. This study contributed to prior research by its unique
results and by providing more information than what was previously known.
A study by (Fredericksen et al., 2000), found that learner-instructor interaction is
the most significant predictor of perceived learning in an online course, and learnerlearner interaction was also found to be a significant predictor of student perceived
learning. (Jiang & Ting, 2000) have also found that learner-instructor interaction is the
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most significant predictor of perceived learning in online settings. After the addition of
self-efficacy in this study, it was found to be the most significant predictor of student
perceived learning followed by learner-instructor interaction and then learner-content
interaction. Learner-learner interaction, however, did not play a key role in predicting
perceived learning. It includes: getting feedback from other students, answering other
student questions, communication with other students, sharing thoughts and ideas,
commenting on other students’ thoughts and ideas, group activities, class projects, and
interaction related to the course content with other students. This type of interaction with
other learners was not a significant predictor for either student satisfaction or perceived
learning, and it had the lowest coefficients among all predictor variables.
This study concludes that it is more likely to have high student satisfaction and
perceived learning rates if students find that online course materials helped them to
understand better the class content, online course materials stimulated their interest for
the course, online course materials helped relate their personal experience to new
concepts or new knowledge, and it was easy for them to access the online course
materials. In an online learning environment, compared to a traditional learning
environment, instructors can provide a variety of instructional materials through
technology for students to interact with content, this includes reading texts, watching
videos, interacting with computer-based multimedia, using study guides, and completing
assignments and projects assigned by the course instructor (Nandi et al., 2015).
Developing and enhancing learner-content interaction should be a main focus of online
instructors and instructional designers.
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The interaction that students have with their instructor is important to their
learning and satisfaction. It is also more likely to have a high student satisfaction and
perceived learning rates if students had numerous interactions with their instructor,
asking questions and replying to messages from the instructor, receiving feedback from
the instructor and answering students’ questions, and posting some questions for students
to discuss on the discussion board. In online learning environments, instructor response
and feedback are essential due to the lack of face-to-face communication. Online learners
may only resume working when they receive feedback from their instructor that they are
moving in the right direction, while learners in traditional settings can have an immediate
face-to-face feedback from their instructor. Hence, the role of the instructor is to provide
support, guidance and assistance to each learner according to their needs, provide formal
and informal assessments, ensure learners are making progress, motivate learners, and
help learners practice what they learned (Michael G. Moore, 1989).
Hence, instructors may want to emphasize on all three factors, which are: selfefficacy, learner-content interaction, and learner-instructor interaction when teaching an
online course to insure student satisfaction and perceived learning. Self-efficacy had the
highest impact on perceived learning while learner-content interaction had the highest
impact on student satisfaction. If those were carefully designed and implemented in fully
online courses, the benefits of satisfaction and learning can be achieved.
In future research, student demographic variables should be considered when
comparing results. These include gender, age, previous online learning experience,
traditional vs. non-traditional learners, and online learning preferences. Other forms of
interaction should also be considered such as learner interaction with technology, along
96

with learner’s autonomy, course design, flexibility and synchronous vs. asynchronous
format of learning. The impact of online learning support, number of students enrolled in
an online course, instructors’ knowledge and training in teaching online should also be
taken in consideration in future investigations.
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Appendices
Appendix A: Survey Instrument
Demographics
Gender:
□ Male
□ Female
Marital Status:
□ Married
□ Single
Age:
□ 18-23
□ 24-29
□ 30-35
□ 36-41
□ 42- 47
□ 48-53
□ Above 54
I am perusing a:
□ Bachelor degree
□ Masters degree
□ Doctoral degree
How many previous fully online courses you had taken before? ____________________
What is your program of study? _____________________
You are taking this course at:
□ Undergraduate level (100-400)
□ Undergraduate/graduate level (500)
□ Graduate level (600+)
This course is:
□ Required
□ Elective
On average, how many hours do you spend online (on Blackboard) for your course each
week?
□ Less than 5 hours
□ 6-10 hours
□ 11-15 hours
112

□ 16-20 hours
□ above 20 hours
Survey Items by Domain
Dear participant, if you are taking multiple fully online courses, please select only one
course; fill out the survey based on your experiences in that course only.
I. Self-efficacy
Please mark the most appropriate number on the scale below each statement.
How confident are you that you could do the following tasks in the online course?
1. Complete an online course with a good grade.
2. Understand complex concepts.
3. Willing to face challenges.
4. Successfully complete all of the required online activities.
5. Keep up with course schedule.
6. Create a plan to complete the given assignments.
7. Willingly adapt my learning styles to meet course expectations.
8. Evaluate assignments according to the criteria provided by the instructor.
(Cannot do at all 1 2 3 4 5 Highly confident can do)
II. Interaction
Please mark the most appropriate number on the scale below each statement.
-Learner-content interaction
1. Online course materials helped me to understand better the class content.
2. Online course materials stimulated my interest for this course.
3. Online course materials helped relate my personal experience to new concepts or
new knowledge.
4. It was easy for me to access the online course materials.
(Strongly disagree 1 2 3 4 5 Strongly agree)
- Learner-instructor interaction
1. I had numerous interactions with the instructor during the class.
2. I asked the instructor my questions through different electronic means, such as
email, discussion board, instant messaging tools, etc.
3. The instructor regularly posted some questions for students to discuss on the
discussion board.
4. The instructor replied my questions in a timely fashion.
5. I replied to messages from the instructor.
6. I received enough feedback from my instructor when I needed it.
(Strongly disagree 1 2 3 4 5 Strongly agree)

113

-Learner-learner interaction
1. Overall, I had numerous interactions related to the course content with fellow
students.
2. I got lots of feedback from my classmates.
3. I communicated with my classmates about the course content through different
electronic means, such as email, discussion boards, instant messaging tools, etc.
4. I answered questions of my classmates through different electronic means, such as
email, discussion board, instant messaging tools, etc.
5. I shared my thoughts or ideas about the lectures and its application with other
students during this class.
6. I commented on other students’ thoughts and ideas.
7. Group activities during class gave me chances to interact with my classmates.
8. Class projects led to interactions with my classmates.
(Strongly disagree 1 2 3 4 5 Strongly agree)
II. Student satisfaction
Please mark the most appropriate number on the scale below each statement.
1. Overall, I was satisfied with my online learning experience.
2. This online course met my needs as a learner.
(Completely disagree 1 2 3 4 5 Completely agree)
IV. Perceived learning
In your estimation, how well did you learn the material presented in this course?
(Not well at all 1 2 3 4 5 Extremely well)

114

Appendix B: IRP Approval

115

Appendix C: Recruitment Email for Instructors
Subject: Invitation to Participate in a Research Study
Body: My name is Emtinan Alqurashi, and I am a doctoral candidate in the Instructional
Technology program at Duquesne University. The purpose of this email is to request your
kind support of a study that I am conducting as part of my dissertation. The study seeks to
investigate whether self-efficacy and interactions between learners, instructor, and
content predict student satisfaction and perceived learning within online learning
environments. Results from this study could support online instructors and instructional
designers to improve planning, designing, developing, managing, and delivering quality
online education in order to improve students learning as well as their satisfaction.
In support of this research study, I am asking that you forward the attached email
invitation below to students enrolled in your online course(s), or post this message as
a Blackboard announcement in your online course(s).
If you agree to participate, the interruption to your course will be minimal. Students will
be asked to participate in a survey that takes about 5 to 10 minutes to complete.
Participation in this survey will be voluntary, and the collected survey responses will
remain anonymous.
This study has been approved by Duquesne University Institutional Review Board.
Thank you for your time and kind consideration. Please let me know if you have any
questions or concerns.
Emtinan Alqurashi
alqurashie@duq.edu
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Appendix D: Recruitment Email for Students
Subject: Opportunity to support and participate in a research study
Body: My name is Emtinan Alqurashi, a doctoral candidate in the Instructional
Technology program at Duquesne University. The purpose of this email is to ask for your
participation in a research study that investigates whether self-efficacy and interactions
between learners, instructor, and content predict student satisfaction and perceived
learning within online learning environments. You are being contacted because you are
currently enrolled in an online course at Duquesne University.
The survey, which will take about 5 to 10 minutes to complete, and will collect
your perceptions on self-efficacy, interactions between learners, instructor, and content,
as well as your satisfaction and perceived learning within your online course. The survey
is set up to be completely anonymous – your name, IP address, or email will not be
attached to your survey.
Additionally, your instructor will not know whether or not you decided to
participate in the survey. If you agree to participate in the study, please click on the link
below to access the survey: https://goo.gl/forms/idzVipXod8N6T4Zn1
Thank you for considering to participate!
Emtinan Alqurashi
alqurashie@duq.edu
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Appendix F: SPSS Output

Demographics
Gender

Valid

Frequency

Percent

Valid Percent

Cumulative Percent

Male

48

28.7

28.7

28.7

Female

119

71.3

71.3

100.0

Total

167

100.0

100.0

Marital Status
Frequency
Valid

Married

Percent

Valid Percent

Cumulative Percent

42

25.1

25.1

25.1

Single

125

74.9

74.9

100.0

Total

167

100.0

100.0

Age
Frequency
Valid

Percent

Valid Percent

Cumulative Percent

18-23

94

56.3

56.3

56.3

24-29

28

16.8

16.8

73.1

30-35

10

6.0

6.0

79.0

36-41

11

6.6

6.6

85.6

42-47

6

3.6

3.6

89.2

48-53

14

8.4

8.4

97.6

4

2.4

2.4

100.0

167

100.0

100.0

Above 54
Total

119

Degree Pursuing
Frequency
Valid

Percent

Valid Percent

Cumulative Percent

Bachelor degree

78

46.7

46.7

46.7

Master’s degree

57

34.1

34.1

80.8

Doctoral degree

32

19.2

19.2

100.0

167

100.0

100.0

Total

No. of online courses taken previously
Frequency
Valid

Percent

Valid Percent

Cumulative Percent

None

57

34.1

34.1

34.1

1-5

62

37.1

37.1

71.3

6-10

24

14.4

14.4

85.6

11-15

10

6.0

6.0

91.6

More than 15

14

8.4

8.4

100.0

167

100.0

100.0

Total

School of study
Frequency
Valid

Percent

Valid Percent

Cumulative Percent

Nursing

28

16.8

16.8

16.8

Education

24

14.4

14.4

31.1

Business

48

28.7

28.7

59.9

5

3.0

3.0

62.9

Liberal Arts

35

21.0

21.0

83.8

Health Sciences

18

10.8

10.8

94.6

7

4.2

4.2

98.8

2

1.2

1.2

100.0

167

100.0

100.0

Music

Natural and Environmental
Sciences
Unknown
Total

120

Course Level
Frequency
Valid Undergraduate (100-400)

Valid Percent

Cumulative Percent

93

55.7

55.7

55.7

5

3.0

3.0

58.7

69

41.3

41.3

100.0

167

100.0

100.0

Undergraduate/graduate (500)
Graduate (600+)
Total

Percent

If course is required or elective
Frequency
Valid

Percent

Valid Percent

Cumulative Percent

Required

143

85.6

85.6

85.6

Elective

24

14.4

14.4

100.0

167

100.0

100.0

Total

Hours spent online for course each week
Frequency
Valid

Percent

Valid Percent

Cumulative Percent

Less than 5 hours

80

47.9

47.9

47.9

6-10 hours

57

34.1

34.1

82.0

11-15 hours

18

10.8

10.8

92.8

16-20 hours

4

2.4

2.4

95.2

Above 20 hours

8

4.8

4.8

100.0

167

100.0

100.0

Total

Descriptive Statistics
N

Mean

Std.

Skewness

Kurtosis

Deviation
Statistic Statistic

Statistic

Statistic

Std.

Statistic

Error

Std.
Error

Self-efficacy

167

4.4970

.51190

-1.112

.188

.655

.374

Learner-content interaction

167

3.9985

.83029

-.838

.188

.462

.374

Learner-instructor

167

3.9890

.79134

-.825

.188

.415

.374

Learner-learner interaction

167

3.0554

1.28678

-.231

.188

-1.134

.374

Satisfaction

167

4.0539

1.07270

-1.146

.188

.593

.374

Learning

167

4.0958

.84478

-1.094

.188

1.935

.374

Valid N (listwise)

167

interaction
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Correlations Output

Correlations

Self-efficacy

Self-

Learner-

Learner-

Learner-

efficacy

content

instructor

learner

interaction

interactio

interactio

n

n

Pearson

1

Satisfaction Learning

.578**

.336**

.198*

.589**

.554**

.000

.000

.010

.000

.000

167

167

167

167

167

1

**

**

**

.591**

Correlation
Sig. (2-tailed)
N

167
.578

**

Learner-

Pearson

content

Correlation

interaction

Sig. (2-tailed)

.000

N

167

167

**

**

.336

.748

.000

.000

.000

167

167

167

167

1

**

**

.511**

.000

.000

.000

167

167

167

1

**

.257**

.000

.001

Pearson

instructor

Correlation

interaction

Sig. (2-tailed)

.000

.000

N

167

167

167

*

**

**

.581

Pearson

learner

Correlation

interaction

Sig. (2-tailed)

.010

.000

.000

N

167

167

167

167

167

167

.589**

.748**

.581**

.343**

1

.682**

Sig. (2-tailed)

.000

.000

.000

.000

N

167

167

167

167

167

167

**

**

**

**

**

1

Pearson

.509

.509

Learner-

Satisfaction

.368

.368

.000

Learner-

.198

.552

.552

.343

Correlation

Learning

Pearson

.554

.591

.511

.257

.000
.682

Correlation
Sig. (2-tailed)

.000

.000

.000

.001

.000

N

167

167

167

167

167

**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
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Research Question 1
To what extent does each predictor variable of interaction (learner-content interaction, learner-instructor
interaction, and learner-learner interaction) predict student satisfaction and perceived learning within an
online learning environment?
Output of the Dependent Variable: Student Satisfaction

Model Summary
Model

R

R Square

.775a

1

Adjusted R Square

.601

Std. Error of the Estimate

.593

.68396

a. Predictors: (Constant), Learner-learner interaction, Learner-content interaction,
Learner-instructor interaction

ANOVAa
Model
1

Sum of Squares
Regression
Residual
Total

df

Mean Square

114.764

3

38.255

76.251

163

.468

191.015

166

F

Sig.

81.777

.000b

a. Dependent Variable: Satisfaction
b. Predictors: (Constant), Learner-learner interaction, Learner-content interaction,
Learner-instructor interaction

Coefficientsa
Model

Unstandardized Coefficients

Standardized

t

Sig.

Coefficients
B
1

(Constant)
Learner-content

Std. Error
-.435

.303

.796

.077

.333
-.007

Beta
-1.435

.153

.616

10.299

.000

.088

.246

3.808

.000

.048

-.009

-.152

.880

interaction
Learner-instructor
interaction
Learner-learner interaction
a. Dependent Variable: Satisfaction
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Output of the Dependent Variable: Perceived Learning

Model Summary
Adjusted R
Model

R

R Square

.633a

1

Square

.400

Std. Error of the Estimate
.389

.66019

a. Predictors: (Constant), Learner-learner interaction, Learner-content interaction,
Learner-instructor interaction

ANOVAa
Model
1

Sum of Squares

df

Mean Square

Regression

47.423

3

15.808

Residual

71.044

163

.436

118.467

166

Total

F

Sig.
.000b

36.268

a. Dependent Variable: Learning
b. Predictors: (Constant), Learner-learner interaction, Learner-content interaction,
Learner-instructor interaction

Coefficientsa
Model

Unstandardized Coefficients

Standardized

t

Sig.

Coefficients
B
1

(Constant)

Std. Error
1.137

.293

Learner-content interaction

.459

.075

Learner-instructor

.310
-.037

Beta
3.884

.000

.451

6.157

.000

.085

.291

3.671

.000

.047

-.057

-.802

.424

interaction
Learner-learner interaction
a. Dependent Variable: Learning
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Research Question 2
To what extent does the predictor variable online learning self-efficacy explain student satisfaction and
perceived learning within an online learning environment above and beyond what is already explained by
the other predictor variables of interaction (learner-content interaction, learner-instructor interaction, and
learner-learner interaction)?
Output of the Dependent Variable: Student Satisfaction

Model Summary
Model

R

R

Adjusted

Std. Error

Change Statistics

Square

R Square

of the

R Square

F

Estimate

Change

Change

df1

df2

Sig. F
Change

1

.775a

.601

.593

.68396

.601

81.777

3

163

.000

2

b

.636

.627

.65534

.035

15.544

1

162

.000

.797

a. Predictors: (Constant), Learner-learner interaction, Learner-content interaction, Learner-instructor
interaction
b. Predictors: (Constant), Learner-learner interaction, Learner-content interaction, Learner-instructor
interaction, Self-efficacy

ANOVAa
Model
1

Sum of Squares
Regression

Mean Square

114.764

3

38.255

76.251

163

.468

Total

191.015

166

Regression

121.440

4

30.360

69.575

162

.429

191.015

166

Residual

2

df

Residual
Total

F

Sig.

81.777

.000b

70.691

.000c

a. Dependent Variable: Satisfaction
b. Predictors: (Constant), Learner-learner interaction, Learner-content interaction, Learnerinstructor interaction
c. Predictors: (Constant), Learner-learner interaction, Learner-content interaction, Learnerinstructor interaction, Self-efficacy
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Coefficientsa
Model

Unstandardized

Standardized

Coefficients

Coefficients

B

Std.

t

Sig.

Beta

Zero- Partial

Error
1

(Constant)

Correlations
Part

order

-.435

.303

-1.435 .153

.796

.077

.616 10.299 .000

.748

.628

.510

.333

.088

.246

3.808 .000

.581

.286

.188

-.007

.048

-.009

-.152 .880

.343

-.012

-.008

-1.893

.470

.627

.085

.485

7.340 .000

.748

.500

.348

.322

.084

.237

3.831 .000

.581

.288

.182

-.001

.046

-.002

-.032 .975

.343

-.002

-.001

.480

.122

.229

3.943 .000

.589

.296

.187

Learner-content
interaction
Learner-instructor
interaction
Learner-learner
interaction
2

(Constant)
Learner-content

-4.025 .000

interaction
Learner-instructor
interaction
Learner-learner
interaction
Self-efficacy
a. Dependent Variable: Satisfaction

Output of the Dependent Variable: Perceived Learning
Model Summary
Model

R

R

Adjusted

Std. Error

Change Statistics

Square

R Square

of the

R Square

F

Estimate

Change

Change

df1

df2

Sig. F
Change

1

.633a

.400

.389

.66019

.400

36.268

3

163

.000

2

b

.465

.452

.62556

.065

19.550

1

162

.000

.682

a. Predictors: (Constant), Learner-learner interaction, Learner-content interaction, Learner-instructor
interaction
b. Predictors: (Constant), Learner-learner interaction, Learner-content interaction, Learner-instructor
interaction, Self-efficacy
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ANOVAa
Model
1

Sum of Squares

Mean Square

Regression

47.423

3

15.808

Residual

71.044

163

.436

118.467

166

Regression

55.073

4

13.768

Residual

63.394

162

.391

118.467

166

Total
2

df

Total

F

Sig.

36.268

.000b

35.184

.000c

a. Dependent Variable: Learning
b. Predictors: (Constant), Learner-learner interaction, Learner-content interaction,
Learner-instructor interaction
c. Predictors: (Constant), Learner-learner interaction, Learner-content interaction,
Learner-instructor interaction, Self-efficacy

Coefficientsa
Model

Unstandardized

Standardized

Coefficients

Coefficients

B

Std.

t

Sig.

Beta

Zero- Partial

Error
1

(Constant)
Learner-content

Correlations

Part

order

1.137

.293

3.884 .000

.459

.075

.451 6.157 .000

.591

.434

.373

.310

.085

.291 3.671 .000

.511

.276

.223

-.037

.047

.257

-.063

-.049

-.424

.449

-.945 .346

.279

.082

.274 3.418 .001

.591

.259

.196

.298

.080

.279 3.714 .000

.511

.280

.213

-.031

.044

-.704 .482

.257

-.055

-.040

.514

.116

.312 4.422 .000

.554

.328

.254

interaction
Learner-instructor
interaction
Learner-learner

-.057

-.802 .424

interaction
2

(Constant)
Learner-content
interaction
Learner-instructor
interaction
Learner-learner

-.047

interaction
Self-efficacy
a. Dependent Variable: Learning
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Research Question 3
To what extent does the combination of predictor variables (online learning self-efficacy, learner-content
interaction, learner-instructor interaction, and learner-learner interaction) predict student satisfaction and
perceived learning within an online learning environment; and among these predictors, which one is the
strongest and most significant predictor?
Research Question 4
Of those predictors, how much unique variance in student satisfaction and perceived learning do the
significant predictors explain?
Output of the Dependent Variable: Student Satisfaction

Model Summary
Model

R
.797a

1

R Square

Adjusted R

Std. Error of the

Square

Estimate

.636

.627

.65534

a. Predictors: (Constant), Self-efficacy, Learner-learner interaction,
Learner-instructor interaction, Learner-content interaction

ANOVAa
Model
1

Sum of Squares
Regression
Residual
Total

df

Mean Square

121.440

4

30.360

69.575

162

.429

191.015

166

F
70.691

a. Dependent Variable: Satisfaction
b. Predictors: (Constant), Self-efficacy, Learner-learner interaction, Learner-instructor
interaction, Learner-content interaction
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Sig.
.000b

Coefficientsa
Model

Unstandardized

Standardized

Coefficients

Coefficients

B

Std.

t

Sig.

Correlations

Beta

Zero-

Error
1

(Constant)

-1.893

.470

.627

.085

.322

Partial

Part

order
-4.025

.000

.485

7.340

.000

.748

.500

.348

.084

.237

3.831

.000

.581

.288

.182

-.001

.046

-.002

-.032

.975

.343

-.002

-.001

.480

.122

.229

3.943

.000

.589

.296

.187

Learner-content
interaction
Learner-instructor
interaction
Learner-learner
interaction
Self-efficacy

a. Dependent Variable: Satisfaction

Output of the Dependent Variable: Perceived Learning

Model Summary
Model

R
.682a

1

R Square

Adjusted R

Std. Error of the

Square

Estimate

.465

.452

.62556

a. Predictors: (Constant), Self-efficacy, Learner-learner interaction,
Learner-instructor interaction, Learner-content interaction

ANOVAa
Model
1

Sum of Squares

df

Mean Square

Regression

55.073

4

13.768

Residual

63.394

162

.391

118.467

166

Total

F
35.184

a. Dependent Variable: Learning
b. Predictors: (Constant), Self-efficacy, Learner-learner interaction, Learner-instructor
interaction, Learner-content interaction
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Sig.
.000b

Coefficientsa
Model

Unstandardized

Standardized

Coefficients

Coefficients

B

Std.

t

Sig.

Beta

Zero-

Error
1

(Constant)
Learner-content

Correlations
Partial

Part

order

-.424

.449

-.945 .346

.279

.082

.274 3.418 .001

.591

.259

.196

.298

.080

.279 3.714 .000

.511

.280

.213

-.031

.044

-.704 .482

.257

-.055

-.040

.514

.116

.312 4.422 .000

.554

.328

.254

interaction
Learner-instructor
interaction
Learner-learner

-.047

interaction
Self-efficacy
a. Dependent Variable: Learning
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